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[inH-f^^F^4,1999] 


WBtW (0, 7 qt 14 rft. ’tjt. i:^.) ^ ^3IW (i^) (0, 0.05 q# 
0.1 # #r ’TraT'Sif 45r qap 45 ^-^ot # 

^ ^5'^ijn-|^0cbiui XK 9 ^nrarr q? 9 jro^ % ^ 

% 45R#4 qfhsw % ^Rnfcr feir w, cirar 
trt ^ m, ^ ?ftcr Wi^ ^ W, '41^1^4) 45lf^3it 

^ 1# M. 45i#rai 

?raT 45t w 451 3fam ^ lO, 20, 

30 {^ m wi 4rai 41551^ 45|- w 7 #. 

tRT. 4rR#Rr % wei qpfr I tsiM ^ xn7'p^45 % M 

dl'ill '^1^4) 7?fr 45t' 'Sif^'n d4l 4i5^'n’i 451’ *ri^i ^ 
^fln5 ^ erxlaji qj^ q^ft ^14% 14 ^. qq. <mw5>w % qrsi 

qi'jii qiT q 4 qT 5 ^|qpr 31^511^ 45*1 juft i 4^ 45 t 

0.1 ^. ^. qq. qrai 0.05 it. qq. 451- <si?nr % q^r ^ 3 ^ 
ffe^R45 qiit qit 1 ^s'^lRiq: 45t- ufiT M. q^ii qr 4qq 

qftqxfq 451 wm q^ w, ^44% qi^^qq 451' qrai qi qf^ M. 
^flqq q^t qw qr 4?^ qqq 451 qf^ qrai qiqr qqii 

45iil^ 45iiq 4gr qrai 4^ qqq % qiq 3if^ q# qit I ^oik, 
^qqq 0.05 it. it. t^q. q4i 7.0 it. it. qq. qqqqtw % w ^ ^ 
qqtq tqftq 4445 4^4141 qi#i45f^ #31^145 qi^qit I fRd<ji445 
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4t. 31R. tref 1^. WFiT 


^ ifraT ^ ’fkFT % Fre snw % ^ m 

5 feT ?ra^ ^ w ier:# I ijfjftw % 20 {^ 'qr ^ crar 30 fe" 

qr ^sflqj ?ftcr ^ ^ qr^ q#l 

Abstract 

Efifect of P and Zn on the growth and nitrogen fixation by 
Azola caroUniana. By B. R. Mautya, A. K. Singh and B. N. Mangraj, 
Department of Soil Scienc and Agricultural Chemistry, Agriculture 
Institute, B. H. U., Varanasi (U. P.). 

A low dose of P on the growth, nitrogen fixation and heretro- 
cyst number of azola caroUniana is beneficial but the effect of higher 
doses of Zn needs further study. 


tTcjj vjfi#T ^ I # ^ ^ qR w I, qlM ^ 

Irtm aRTs wM % m ^ qwr 1 1 

^5T#tT qcOR ^ ^ cur ^ wnjpf 1 1 ^ tTcj- 

IcRfcRR ^ SPT!^ sir if ^ ^ ^ ^ w| W qR RM 

^ I '3Tsr w ^ ^ ^ 5nik qq wm ^ i ^ 

HR ^ ^ I % 31cB^ % trtik ^ eiR ^ 30 %. TfT./%. % ^TRR OTfjT 

HR M ll 

t^vi^ ^ ^q>Rl q|f^vjiH-f^0cb<u| % gtsqr ^ 

'3T[=r§'q^ 1 1 RR#R1 ^«JT uRciT ^ cTR f ^ ti^ 5RT 

-f^^dcbCJI, ^ fcraiTB ^ qjjft ^ BRsT ^ cfR^ 

f[4. 5, 6] I ^ ^ ^ ^ WBht W qiT SHTR ^ HR I, ^ BT«T 

^ cFT ^frsRjpf laiT 1 1 JRp’ $it?r tr^itHr cirdf^ri^Rnr ci5t ^ RifsfqR-fR^rffq^ 

qR qJlBhlfB qt ^?iRT W imR HR qfR^ ^ t ^ ^ ^ 

^ iiftR tR ^ BRH feqr wl 




?n*nft t|# qfter>r ^ 

Htte (3TW-f^RRT), Tfi (RcRR-feTRT) 1992 ^ trqflW iRffM^RHT qR 
%r JRR W, qilBBV^B (0, 7, 14 ’cjt. t^.) HBTT (0, 0.05 RH 
0.10 'tff. tR.) ^ HHHitiRR ^ srt ’'Hifen % qq# 

^ 500 ft# qiRq^ qifftR: B«1T RUStRR qiw ftftR ftH ^ ftBT W I # OTHTTf 



•Wfw ci5t 
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c^ ^ ^ ’jofen qi'^iliicb 3rf^^?qHI ^ ^ feqi W I 

^ 500 %T. ^ cf5T 1%cr?H W I f^-W % mWT 1 

^ ^ 1 1 

HTTuft 1 


i^'j/)(i/ 




qiq(too) 

to 

m 1 


to 

tos 

to 

10 

31.6 

26.3 

26.0 

13.6 

20 

31.4 

25.8 

26.3 

11.7 

30 


23.9 

24.4 

8.5 


tT^ S|^?i5teqtM^3rf5^%f^lOf^% -SRRM ^ cbNT4<{<H (0.4%), 
(1%) ^ ^ ^ ^ fiSfc^cT Tpn I 10, 20 ^Tcf 30 #r ^ tr^ 

^ tTef^ ^ ^ ^ §M f^5^lT I Jlc^ viM'clK % ^ilNr ^ '31^-'3)?FT 

^ cl^-sif % JlfcT M. ^ ^l 5 t ^iMT WTT 

SRT^’T^tl cTM ^ ffer cRI^ ^ '<'^1^11'^ 5RT ITKT 1^ W I 
■q^r q>r ^ qn $n?r qv(% % ?% 70° %. qr aikq ^r 36-40 ^Fei m ^^sfFjr 

w 1 ^jqcfiT qi^^r^R ctw % f^rsifFr % ^ feir 

wi 


?iFjiT ^ qn 

44 (*!;')<(< ^ ^5RqT ^ ^ jpffq % ffe qr ^ ’teq % 

^ qR ^ qrsfe ^ qqt q^ l latte ^ qq % qR 'Sif^ qrqr qqr 
qr qq mqqH 30.4—31.6° %. qr (^ qR^ 1) 1 q^qqqs iqfte ^ q^ 
qif^ qrq q 5 t ^ ^ wiq^ fte i-aq i to qm qtotf 30 qiq q?r 
iptRT q?^ ^ % to w 1 qRT ^ qR ^ #qq ^ 10 to qi 3ito to 
to # qqq % qrq qto qqr, toiq q®5Jf to qR q 5 t qiqr 30 to qc totqi to to 
^ qqq ^ qjq qto to 1 toraq % qito 0.1 it. it. t^. to % toq ^ aifto to 
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<m. ’M, tr. tRT. JFRTSr 


m gan, f^ra^fiT mncr ^ 20 ^ 0.05 'tt. ^ % sraW % snn ^ 

m ^ m % ^rflRF TfT I ^ iwwJiw ^i5t w q#prr % taR 

^ 'STfeE wnjijf 1 1 5 RP < 3 tsirr ^ % 'fpfnr ^ i^fikT ^ ^ m ^ 7-61% 

^ 'WW5IW ci5t ^ JTM (14 tit. tft. t^.) ?iftcfjR^ ^ cFtffi^ ^ m 
^ 8-24% ^ I q? jf5^ 7 qJT. WlW % ITTH ^ ^ 

^ I q:#crr ^ ^ ^ gw ^ vargitEr gwr wrgTT ^ ^ aigiow^f) 

5 Fn=if % ^ I arf^ % ^ 7 ’it. 4 t. t?T- wi^ qci 0.05 it. it. 

1 ^. % ^T^gi niW % RFIT w I 

^nist^R ^ »TraT 

WBtrfT tw tw ni^T % i c^ grar ’qR wsfe 

^nucf w w ^ m^ % w?! irit %it i gsgr w 1 g5t w ir giit 
itgr % iiw gwf g5t gsit % ^ gw gwi5t fiBw^ltwr i 

git % giRRT lEmg 1 1 aiwRgig m gFRR ^aftSF iw Tit i fOT^r; 30.4-31.6O 

i. #( 23.9-26.3 0 % itg T5ri wifi fig wr gmig i wrt T5T ^fisg 

gi gwr Tit i ^gngr t^ it gf g^ifit I fi? i^itgr ^dfMiwgr i gi^st^ g5t few ii 

fii Tit WT gw gg^ li Tit img i Tife % wg gw wr gi?fegg gi giw gr gii 

gRTT g^ ggiT 1 ww gft ggit ww % grg tritw i gi^fegg gi ww wfeg giit git l 
wgww gw gfitfiit it qgftgr gi ^ gi^fewr few gr wwg gwg grg 
few I ggfetrg g5t v^rfiwgg giw ^ gi^fegg % gsi i Tg«fe wi i gwit giw gw 
g^ gw fe gir gggfeRT otwt i firraw gft 3^ i wg gi^fegg iwr gw 1 7 it. it. 
gg. gifetTg gw 0.05 it. it. wi. wwr ^ igw gitg % ww ’igw ggwrf ?^t pgr 
i Tg«fe WT i wfiw giffegg wh gw 1 ^rri tr’k I fe few ggfeg wr pg^ffe gww 
WRgftTg ife ww cii wifew wgtgr gft ip'pjM % feq ggfg twi 

Icrtfers ^ 5Rsqi/M. 

itrig gfefcfg gg Izifew gft Tfew gr gii gwg Tg^ gif gw ^ggfe ggit 
wife ^ wn isTtfew gft wsw/iit. writ giit git 1 ffe % wiiw feif i 7 it. it. 
p. gggfitTg fe nitg t 14 it. it. p. wfifetTTr ^ gfew Tiriw m t ■aifew 
IsTtferg ww w I if XTW ifwpt isg^ I ffe feiww i tgrtferg gi Tfw 
■sifew ^ fe grrwgcr it ggi few ggiiiT gi pgr i gif^feg gi ww ggr grit 
git I Tie: I fe ww g^5r w w( % i^dferg % gif^^g gi gwfeg 
WTW 1 1 w iWR wr gftwi Tfefer ’qr wcnwiir gw ggir gfiife#'^^ wj it 
ww gw li 
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^n?#5Fr ?i5t w ^ 

4)7^"! OT W ^ ^ CRT 'EHTFr ( fifoUTo ) 
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mih 6 
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'STR. jfW, % qci 


7 

ntcT^ra- ^i4l^'^ ^(5^ w ’r 

WWiliW ^ ^ c(5t fclf^ woft ^ IRllR ( f^oTJTo ) 


^sTRirll 





0 

7 

1 

B 

0 

7 

miiQi' 


38.12 37.25 


0 

45.24 

45.09 

46.08 

0.05 

45.10 

44.61 

44.61 

0.1 

44.12 

43.63 

45.59 

#Rcr 

44.82 

44.45 

45.43 


50.49 51.47 


50.16 50.16 


lOf^^T?^ 


32.84 36.27 36.25 36.76 35.29 36.43 


34.80 35.29 


33.82 35.78 35.45 


36.60 35.29 35.29 


20 


44.61 44.78 43.63 44.61 44.12 44.12 


45.59 44.45 43.63 42.64 




49.02 49.51 


49.02 51.45 51.45 50.00 


50.98 50.98 49.02 48.04 50.00 49.02 


Zn 


PxZn 


C.D.(P=0.05) 

CD. (P= 0.05) 

10 

20 

30 

10 

20 

30 

1.45 

N.S. 

N.S. 

N. S. 

1.30 

N.S. 

N.S. 

N. S. 

N.S. 

N.S. 

N.S. 

N. S. 

2.51 

N.S. 

N. S. 

N.S. 

N.S. 

N.S. 













































































?Rci ^ *nsiT 

f% w^ ^ w qR vjR^n m tTcB^ iPTTcr ^ w w 

^ Ri^ 31#T 5BT JRIcT RIT«fe Wl R^t ^ ?fer RiRRi ^l5t W RTTsfe M % 
^ I ^ 0.05 It. T^. ^ ROT 7^. ^. t?T. % R!^ 51^ % 

^ W^it c|5t ^ 5-8% c|ot ^ftRTft Wjt ■'Pftl ^ t[ %f«Tf ^ 20 1^ 30 

^ 0.05 ^JTOT ?i5t w 5fer RT^ q5t w ^ Rn4^ M ^ ^ 

^ q5lRMiYw ^ Rnft m sOTct m % 1YR«fe rft i r^ ^ rtr^tt tr^ 

WjYrrt ^ ?lY W ^ ^ ^ RtTsfe R5T 1 ^ ROTP ^f5t HOT 

^ PTRf^ M ^ R^ HR^ RFPTRRIRT % ROT H# I ?H ROTf ^ ^ 

I ?fer RIOTj hY hot HOT^ clot |q HOT ^ RH«I HZRY 1 1 ^ ^lot ’flRH^ ^ 
ffer RfOTo HOT Y Rm % ROT ^ ^ R^ I ^SrlRtrR HHtt fH HRT hY 
% fYo ^Rd RTOT) Hot HOT HTOTT Yf Hot HHY RHHOT <.<a<^l I 

^ ^ *RR 

OT R^ ^ ’YrfY % hrYhj hr>h Y ^ hY 0.1 Yt. Yt. qn. hot hY pnr 

Y HOTHtRH ^6t 7 Yt. Yt. TRH. HOT Hof tRHoRr OT 5IHtH RH«fe WT % ^ ^ HTR 
hY Y HfOTF R5r 1 hYrhYrRT hY 14 Yt. Yt. IRH. HOT HR §JOT HR HtYHo W Y WT 
HOT HHT I IHYHo Y ^ HR hY HOT 10 t^H HR 3lRlHo HfYt HYt I 

^ttHT.Y RYtY30^HRYHHRHYHOT ^YYHo HlYt HYt 1 Yh ROT 

#[2] ^ ^ ^ I ^ ^ ^ ^ ^ ^ ^ 1 1 

‘WYRi'b HSIYh HOT 

HolYtYHo HoIYh hY 'SftRIRI’ HOT 0.1 Yt. Yt. OT- Yo RHH ^YHo trY RYt YtYl YtRlYt 

Y 10 tYn HR aYYHo htY nYt rot ^rrh ot hYrYirh hh RigRio hhth, hYrhYrrt hY hth 
HOT OT hY 3YYhj hot hr aYY^ Yrht hht hr^ ih^^ ?rt rr? hY ^ niH^HYn 
?H Y RHYH5 Hff Rft I hYrhYrRT hY HOT HhYRiH^ HHYh HOT ^ H?iY Y RTfTHHo 
H# RYt 1 riYho Y 20 IYh hr 14 Y. Yt. hh. hYrhYrrt Yo tRHoR hYih Y HoIYIYh^ HotYh 
hY 'sYYho hot htY nYf ^hhIYo r# Y ^ cY o.05 Y. Y. hh. hot hhYRiho hhYh hY 
HOT hY ■sotY Y RT5ROT rY 1 hhYYho hhYh hY HOT YY YIriY Y h?rY htY hY rot 
rhYrh Y h? hot rY hY '3Y«h 3iRiho rY hhYY rtihhh Hot RigRrar rifYh hhYh hY hot 
hY HflY Y RRRTHi R?! I RTTH Y RHH, HTHRYYHo hY^Y! Y ^IRTYrR % HoRH 

hhYRot hhYh hY hot Y ^ YY rY 1 m ^tsoth Y h? Yrit I fY hYrYirh hY 

HoH HOT HoT HHRT tr^ cY H(?Y^-tR^lYHRH 'RH IsYRrH hY Rl^ HR ^TPROTfo 
I, HR^ ^ Yt ^YYHo hot % hYh HoT ^SZOTT IYot OTHT H1%R I 
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f^pfo gfsjf TFSfinft 

[ W - ^ 3, 1999] 


a (x), P (y) % ^ ^ 

f^wll % jojf jjifqf ^ ^ T]^ 1 1 f|;gx 

sF’T (cf/dxdyffixy) % wff ^ ^ 3igg5?R gjT ^rapi? 

w ti f® ^ cim srf^TdlH'^ ^ ^ Mr ^ f I 


Abstract 

Bivariate fractional integration operator of variable order. 
By P. L, Sethi and Miss Vandana Rajwani, Department of Mathematics 
and Statistics, Jai Narain Vyas University, Jodhpur. 

The fractional integrals <j) of bivariate order 

^ P (y) 3re considered. Theorems on the properties of 
/ “+^^);+P are proved. Interpretation and differentiation of function 
to a bivariate order {cP/dx dyy f (a* y) has been studied. Some properties 
and tlie inversion formula are also obtained. 


inmm 

WTM Wf ^ #5^ (d/dx)‘'f(x),n = 0, 1,2, % fFT tfj cST iftcR 

fRTT 1 1 wr ^ (d/dxy'^m ^ (d/dxTAx) Re a > 0 ^ sFT?Ts wmim 

'm 1 1 p srt mcit 

ll 
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tfto TTcTO M Cim f o cR^ {Mc||41' 


INW ^ FT SFT {<P/dxdyY^^^^'^^^f{x,y) % 1^ Wit % TPTIWT TTSJT 

' 3|c|4;c^H ^ 3TeqF!H cf^ 51^ JR a (a:) cTeTT P (y) fFT?ls X cfSlT y % WT f I fM ^ 
W TRT ^1‘ItTcfvtR ^5TT % ^ f^lWrar fFT % TFTIWT W aicl^b^TH c|^ fcT^^RT 

^ 1 1 ?TT% #ItT ^1? ?iteicFr4 %zIT W ^TT1% F5r#T '3TFt ^ci45< ^ I 


ifr^cB Tjqf^ fFT n. (d/dxf fix) % aTcJcR^ ^ JTFT^ if fcrf^rw x ^ f^' 

fcrf^'jyiMrt Jin' 5TWT^WT(1)/J (X) =1^11^ ^Frf^rWT 

^£|#r?1tQT sFT a(x), P Cv) m ^BTTT ^ Tit a (x), p Cy)% 'ST-TRIW ^ #t I 

>a(x).PCv) 


«^fea^<CT“W: 

^ebdH % ^FT ^RT ?WT I 


cT- 


dxdy 

\ ^ j 


f(x,y) % 51^ 'STcRl^ ^ TFTRwFT % JIT^fc 


W ^ tPTFT-f^raH^^ 'Tftwait %f®5aifc|5tfif5r^%?iip arf^ wmiRi4) 
1 1 33TFRT«f f^5irR<* F5?FT I>“D-' f(x) = !>“-'• f(x) ^ Flf^ 

SRT SRcnf^d ^rf^TM % ^ ^ I ^T ^ffST ^I^K^lPlcf)^ WT 

'311% tl 


!n#w» ^wr »fK 

(i) 5 S|»>^ ^ 

^ % TSPTFiT ?I?FRTlfiRftq ^ ^ % ^TRtf^Tf IRTR % Ff^^llftcl 

1^ I- 

p p:q -,11 (^p>- 

l:m;n (a,): (pj:(7„) 


ft(-A„ft,»AA,(cA 


r,s 


= 0 {i 


n(aA^. ft (PA ft(YA 

y=l J=l 7-1 ■' 


r! s! ’ 


^ ^rrar^JT ^ ?i% % 3r%R It 



(i)p+q<l + m + l,p+k<l+n + l,\x\<°°,\y\<°°, 
arSTclT (ii) p+q=l+m + l, p+k=l+n + \ 

< l,-^p>I 

max {lx 1,1 y!} < p^l 


(ii) *5^ 


2F^ (a,b;c;z) 


_Y ^L 

ic)„ nl’ 

n = 0 


c^0,-l,-2 


(i) f^tcTRT Re (c- a- b)>0; 

(ii) ^-l<Re(c-a-b)<0,z^l; 

(iii) ^Re(c-a-b)<-l 


/“vP-/(x,y) = Yr^l J (j:-«)“"‘ (y-v)^-^ /(u ,v)d u dv 

^ a b 

Re(a)>0;Re(p)>0 (1) 

a> &>-«> ^ ™ ^ = ^ 

qr 51W M ^ ^TT ^ ^ I ^ 

a , p sCT^T! x, y % WT % 

Rea(x)>0;Rep(y)>0 (2) 




X, = (X -«)“<">'* (y-v)^‘'>-' /(u,v) 
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ito 1^0 M cT«rr 50 


^ wr ^ I ^ jc > fl , y > z? j 

cbf?«ia i^lldl 


(x, y) ^ 


D-syo^ f(x,y) = 


1 


— — f f Y d. u. d. V 

r[l-a(x)r[l-p(y)] dACfify f;' 

Re a (x) > 0 ; Re P (y) > 0 


( 3 ) 


% f^ff^ cR ^ ^ 


. Xj = (-^ - “)“ “ O' - v)" ^ f(u,v) 

W WHT % <3^% 0<Rea(x)<l cWT 0<ReP(y)< 1 

FT mt f f^rar^T^ (2) cOT (3) cR? ^ ^ f cRF % 

■arcR 5I5R ^ ^ f c^ !■£>««,?(>) j'cj^t cRf srarfer ^bht 

^ ^ ^1 ^ sFif % flRr «[TOT WT TT TT^f^ ^ ^ <3llclfh'W ^ 1 1 
gRTRT '^5TOT Wff(u-a)'. (v-by % FTl^ W 


/ a P 6) (x - a)T+ “ O' - ^ (4) 

I 


X 3 = [(u-a)T (V- &)’!]; 


V r(Y+i)r(nH-i) 

^4 r[Y+a(x)+i]r[Ti + pO') + i] 

^ '3PR ^ cR5 % SRT % ’ft 

X^*Xs(x-a)y-^^^^ (y-b)^-^(y^ (5) 

^ = r(Y+i)r(n + i) 

^ r[Y-a(x)+i]r[Ti.-pO')+i] 

gqffe Tft«ft ’TOT ft 5ft 

^ Z 3 = Z 5 “ « O' - /»)n - P O') _ 5 ^ ( 6 ) 
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IfTH flcfT t ^ 

X 6 = ^i{Ar 2 +J»r 3 +^}Ar 5 

uTfT 

V ■_ r(Y+i)a-wr(Ti + i)y(y) . 

1 y[Y-a(jc)+l]r[n-|3(y) + l]’ 

ATj =ln(x-a) (y-Z?) 

^3 = T [Y-a« + 2][Ti-|3(y) + 2] ; 

X 4 = 'i'[l-a(4][l-PO’)] 

;kr 5 = + 

\)/ ^ % I 

[2] 6i5»TnT 5 w 13 ] jft -aif^ I- 

a h 

0<Rea<l;0<Re|3<l 




X 7 - 


ELjJI 

r ( 1 - a) (X - a)“ r (1 - P) Cv - bf ’ 


Xst 


0 ^ 

r(i-a)r(i-p)’ 


^ /(jc . y) -fill . V) 

^ (x-u)^+“Cv-v)'-'P 


(7) 


^ ^ ^ ^ I ^ a= -oo,p = -ool ’cR: sFT a (X) , P O’) cfsp 

^ li 
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tfto t^o M f O CRRT 


D a cv) J j , 0 < Re a (jt) < 1 ; 0 < R (3 (y) < 1 ( 8 ) 

a b 

fix , y) 

^10 “ r[i-a(x)](A:-a)“<-*> r[ 1 -pcv)] ’ 

y = «WPCV) 

r[l-a(x)ir[l-pCy)]’ 


Y = /(-^ ' y) -/(» . y) 

cR^ I i% ’qrfttprr (8) sFT % cR ^IRT wff % ((9) 

^ (6) % TTf^lM (3) % 1 1 

2.1 ^TRT 0<Rea(jc)< 1, 0<RePCv)< I ^ Y> - 1 . 'n>- 1. 

^ = (9) 

(8) % arj^IK 

£>a(x),pcy) ^ ^ J I 

a b 

- (-^ — '~ ^ (y - tf)^ ~ ^ 

^13 - r[i-awjrii-p 0 ’)l ’ 

(x-a)''^(y-/;)’i-X3 
" (x-M)'+«W Cy-v)i + PW 


^ u = s + s ix~ a) ;v = q + q (y - b) cp qRcicfn ^ (lOb) STIH ^ I- 


o a(x_. p (y) ^ ^ ^ (j: - a)y- “ W (y _ ^)T1 - P (y) j J (105) 

00 
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^15 (i_j)l+aW (i_^)l+P(y) 

% % 3Tf%iT cBT ’TH WTcTs W!5^ 5RT ^TRlFft % IfTF f^T 

'jnciT % I 

^ cRF (10b) % (9) ^ ’qp ^ 1 1 

spfcr (2.1) qRcft I 


OaM.PCv) f.^ 

3fr <31^ sw a. p q5t cf^q % fcPTflcT 1 1 qftw t (3) ^ (8) ^ 9R«nqT3Tl % 
qiT "SRR W "ERRTT % I 

R»ff r 4 f > T 2.2 : ’IFfT 0< a(.v)< l,0<pCv)- ^?(?r (3) ^«Tr (8) ^ 

X y 

^ w y(^- y) = D fix, V) + Xjg J j Zi 7 dii dy (11) 

a b 

cR ^ ?M f 'Jf?! 

Y ^ ^ W y (.V) 

^16 r[i-a(jc)] r[i- 3 Cv)] ’ 

^ fiu,v)Inix ^u)iv-v) 

Xi7 (jc_„)a(v) (;c_v)P(v) 


^3qqj% : ^ qi^ fix. w qr f 4i: (3) t ten I 


a(.v). PCv) 1 

a\if ^ r[i-a(jc)] r[i-pcv)] 


lim 

e -> 0 
1 

e -4 0 


1 


(T ■' 


dxdy 


V' ' f ^' f (li, v) du dv 
•) J . ,a M . , 

a bix *0 ('’ '^) 


P(v) 


dufv 


( 12 ) 
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’fto T^^fo M ^ f O 


^ ^ ^ '3icra^ % f^PlM cfSTT #n m ^ h«tfrt 
^ i^ 1 c| 5 t ^ ^ HTH ^ ^ 1 1 ( 12 ) ^ lET^TlW lET^ 

% 3Rn1?r -aracfif^^r t^:- 


DHy<y^f(x,y) = 


1 


r[l-a(j:)]r[l 


o TTT lira 

P(y)] e.-^o 




•t-e, y-^2 

Xjg-a(x)| 3 (y) J I Xigdup 

a b 


X y 

+ Xie J I Xi 7 

a h 


/(jC-Ej , y-Ej) 

Zl 8 - paw pP(y) ’ 
t , b2 


X,9 = 


fill, V) 

(jc-«) ‘ + (y-v) 


^ lETTOM ^ f(u, v) ^ lf(u, v) -fix, y)} +f(x, y) % WT ^ ^ 

§Q; % WR f’T 'TI^ t 


y 

Xi6 1 J Z17 dudv + %,o + lim^X 20 + Xu J I X21 ^iidv 

a b 


X y 




£j ->0 


a b 


X 20 = 


/[(ji-Ej , y-e^)] - fix, y) 


e“ 0 ) ePM 


fin, V) 


(x-u)«W Cv-v)P^^ 

^ a(jc)< l,PCv)< 1, ^sm ^ M #1T I (11) RlRcfT I 


2.3 
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f=raT°T§ft?T W\ ^ 

WT 'ioloi !■ ^ a (x) , 3 (y) 'SraT ^ ^ f(x, y) ^ I 

f^Tsnm ■^^H|■ib^^ W vSlclWT XTcp ^ % oijm I 

^ ^ cp (X, y) = (p (x, y) (13) 

^a(x), 3(y)%^sR^^ftm^i^^^^5niPTrl (2)W(3)^fT(12)?r«TT(18)^ 

/a|j:Xp(>0/X^A;) yiCv) (p ^ ja^x) X(x),m,m m (14) 

a , o a ,0 T a ,b ^ 

RnRfif^ci ^ f- 

(1) fer ^^TT’Sit ^ gicik) ^ ^ ? 

(2) ^T^ftcR fpff % cfPT f ^ (14) cl% ^ f ? 

(3) a (X), 3 Cv) % 5Fif % #( I ^ ^ ^(p:^ 

^ aW.^PCv) / aW,^p6.) j- ^ jr (15) 

% ^ f ? 

(4) |q: ^ sI?tT a (x), 3 O’) ^ ^ iTf^' ^ W I #( 

grf % (icbKcb ci?r ^ Rf% ^jrr 1 1 ■stst ft ^ 

Rrr ^ f- 

2.2 qraw 5RT : 5[§^ 1. 

Pl*^iRha 51^ ^ 1 1 

n^q- 2.4 (p (X, y) ^flFBcT^T ’'T^ 1 1 RRTT 

^aO');+P(y) (p = /«|y)-+PCv)+ ^wKv) (16) 

ar^ WT X(x)= ^,11 O’) = PL. Re l> 0 , Re |X> 0 ^ ^ WT a(x), 30’) ^ 
Re a (x) > 0 Re 3 (v) > 0 ^ ^ ^ ^cii 1 1 


31x11 fPi! ^ |l 
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xfto tp’o ^ cmr ci^ TFjRFSt 

2.5 ?TFTRT ^§TT ^ X(x), |l(y) mK ^ ^ Rh(^(^cI f^lWT SRFT =f5^ 


j: y 


iHx)‘r-^) (p = j J Jtj (X, U) (V, v) (P (u, V) clu dv (17) 


a b 


>3# I 


,. ,A _ 1 f ‘ {s - u )_ 

1 ^ ' ’ r[a(x)] •' r[7.(i).l 


X (i) - I 


■ds 


(18a) 


(x - U) “ f (x - u) ^ 1“ + 4 I - 1 Ih - (.V - ») ^ I - I ( 1 _ ^) <* (3 “ ' 

r[a(^ I r7.|« + (x:“i7)Ti ^ 


k-, (V, V’) = 


1 


r IP (v)i 


_ f (v-f/)P<-^’^~‘ ((/-V) 

■'' •' r I p (f/) I 


H ((/) - I 


~d(l 


(18b) 


rrR/vM J r III lux ^v_. lA V I ' ' ^ 


r [p (v)l 


ri|xiv’ + (_v- v)x J 


3Trft?R wr A, (;/), jx (V) % HcfifRf % TTmW TW ’qrftWT 

7T5F1W ll 


2.3 qiHhF Pm % 3Fr 2 

(14) % 5r?f^ ^ a r- - oo , h ‘ 


'“■'‘<p=-^l I — 


rarp 


(.V - u) ' " (V - V) ' ■■ P 


(in civ 


^ f 'Sf)! 7i%cl^ 
(18') 


I 5r^2.4^5^t:Tcfj^T:l'(cK 451714 A (,v) , |.i(v)^fHT 
I F^TRWcPT^i^Tr^^f WT(Stcpruiiction)| I 


x> 0[ y>() 


(IM) 


cT«TT ■Hl.Ticii % a (x) = a = e^T P (v) = p = ' 31^ M 1 1 pTRlf^ JT^lzr tei % I 



fcrwr§ 11 ?f sFT SBT 
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2.6 W a(x) = a= 'STcR cr«TT PCv) = P= Kea> 0; Rep > 0 cfm 
^*TRr X,(x), |x(y) (19) t I^RT^ Re > 0, Re ji/ > 0 ^ k = 1, 2; 

k' = 0, 2 ctW 

0 0 

^a,p /X(,v),nCv) (p = /a + XW /P + n(y) J j A (x, u) B (y, v) (u, v) dudv 

— oo -- oo 

( 20 ) 


^ /I (.V, u) = 0.v< 0 % cr?IT B (V, V) = 0 V < 0 % f^x > 0, y >0^1^ 


A {x, u) = 


,.a- 1 


ra 


(-»)^ 

r(i + ?i,) 


F(-) 


r(i + X.) 


F(=) 


(21a) 




B (y, V) = 


yP-' 

rp 


■ F 1+) - ^ - FC ) 

rd + n,)''^ ^ rd+pi,) 


F(-) = F(1, 1 - a; 1 + X, ;h/.v); 


1, l“Oc^ 1+ A.->s 

“ X 


F{=) = F 
F(+) = F(1, 1-p; 1 + n, ;«/>’); 


F(^ = F 


1, 1 — P I I + jJo ' 


^ F (a, b ; c : z) W 1 1 


(21b) 


gqqi^ : (i7) (i8a) (188^ % 


-T y 


J a. p ^ X W. ti O') (p = j j (jr, u) *2 (y, v) (p (u, v) dudv 


— 00 — 00 




— c'^ ^ ^ (<: — ti\ ^ ^ 


k^ix,u) = ~\ rx(^) 


J 5 


( 22 ) 
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ifto q^o M cim f O cRFrr 


f, (yy)-±- ] (V-?)^~‘ (?-V)..^i!l:- 

^2 O'. '') - rp J r ji (<7) ‘ 

V 

.v<0; y<0 ^ ^<0; q<0 ^X(5) = X, ; = |i, 

m% ^ ^ 5 frar I 


k^(x, u) = Zj, 

*2 O’’ *’) = h’ 


.V < 0 
V < 0 


(23) 






r (ot + A.j) 

(y-V)P + H|-l 

r(p + )i,) 


^ « > 0, V > 0 eft ^ cR? 




*!<•*’“) = ^ 3 ’ «>0 

k^(y,v) = i:^, v>0 


v = (x-u)<^*h-^ . 
3 rCa + X,) ’ 


(24) 


T _ (y-^) 
‘^ 4 - r^R 


P + ^,-l 


r(P+H 2 ) 

q?TT ^ u < 0 ; V < 0 < y 5^ UTH I- 


ra 


K-i 


ds- 




-1 


Th, 


rp 







jfvR- ^ 


25 


^RIW ^ s = uz,, ci= vz.^W^ fMg ^ ^ , ^ = V z, ^ 

^ ^TfeRf=T % l^T^ilibd W ^ I 


t / S (-u)^ix“ * f,. 

rar((X,) J<‘-'’'' 


x-\ 


1 

l--2l 


a-1 


^/Z, 


Fa r(Ly 


/CjO-.vj J(1 ■ 

+ .(-.vf^~/ v^ }(l-z)P-‘ 

rpHu^) 


1(1-2, )“■ 




U 1 
V y 

V ^ 
1 -“Zo 

>' “y 


dz, 


V 2 


p-‘ d: 


h-^dz^ 


(26) 




1 

F{a,b-,c;z)= y*" ‘ (1 (1-zy)”" dy 

^ ^ fT 


^ [ [3], p. 114] FT (25) 2|?r 


k^{x,u) = 

*2 O’. *’) = 


(-u) \ x“~* 

rar(i + Xj) 


F(-) + 


(-»)^2-‘x“ 

rar(X2) 


F(* ), 


(-v)^i yP * 

rpr(i + p,) 


F(+) + 


(- v) ^1 * yP 

rpr(fi2) 


FO’ 


u > 0 < X 
V > 0 < y 


(26) 


(27) 


^RT%T SBTt I ^ 


F(*) = F 


1 ; 1 - : 1 + a ; - 

‘ u 


FO = F 


p;^ 


(23), (24) cTOT (27) 2fit W ^ x ^ % TTW u < x ^ 

y V , V < y ^ ^ k^(x,u) 'm k^(y, v) aiM W ^ 1 1 ^ ^ 

^TK ^ ’tlT^^ W^ 
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tfto ipo M cT^ 


1, x > 0 
'1+'-'' ~ I 0, X < 0 


«,.(v) = -I A’ : : A 0,.(x) = . ^ 


. _ f 1. ■'■ < 0 

x: > 0 

u / \ f 1, V > 0 . I 1, V < 0 

^2+ " I 0, V < 0 ^ ^ 2 - A>') - I 0, y > 0 


( 28 ) 


eft (22), (24) g-qr (27)% 

A,(x,«) = 0,_(.v)E, + 0,^(x) [0,^ (»)£;, + e,_,(»)p, /<’(-) t (1) 


Aj (.V, V) = e,_ (V) I,, + 0,^ (V) 1 0,^ (i')>:4 + 0,„ (V) 


Z_,f’(4-)4. Z4/-- ; 


(11) 




7 _ (-») ^1 4“ ‘ 

'I ■" rar(i +>.,) 


7 ^ (-v) 

rpr(i+n,) 


7 _ tiilhlll't 
r a r (i,) 


7 _ iziiA!ilLvP 
rpr(n,) 


0,, (u) = 1 - 01- (H) w 0,, (V’) = 1 - 0, (V) OT^s FT cBt (1) cTSrr 
(11) cBt 5TT WT f- 


k^ (X, u) =-- 0|_ (x) £, + 0,^ (X) E3 + 0,^ (X) 0,_ (u) A (x, u) 

k-2 CV- ”) = 02- CV) '^2 + 02+ CV) ^4 + 02+ O') e.2_ (l’) R v) 


(29) 




A (x,«) = Zj F(-) + Z5F(*) 


(.V - u)' 


(X + X “ 1 




B(y,v) = Z^F(+) + 7 


Z = (-«)^2-‘ x“ 

'5 r(>.,)r(i + a) ' 


V J 


, r (a + X,) 

_ (v-v)P-^^S-‘ 
r (P + )i^) 


( 30 ) 


_ (-v)^3-’ yP 

r(M,)r(i + p) 


z. = 


(22) % (29) ^ ^ m Ft (20) 5[Tf% M I 



W{ cItT ^f^IcbdH 
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©I _ W J_ Sj (p (u) du + Oj ^ (X) f Z3 (P (u) du = / “+ ^ w cp 
Qt-C'''')} (P O’) + 9t (y) I S.(p(v)dv = /P+f^W (p 

-oo** _oo 


^ felHT w I (30) A (X u) ?r«)T B (y, v) %T ^ I %T (29) 

^ I i WT % ^ ^ ^ 3 ?racfT % imr I^^jt ^ ^hcIkit 

ll 

F (a, & ; c ; j) = B, (-2)““ F(a,l-c + a-,l-b + a;z~') 

+ B^_i-z)-'’Fib,l-c + b;l-a + b-,z-') (31) 


_ ric)r(b-a) 

1 rib)T(c-a) 


^srr 


_ r(c)r(fl-^>) 

2 r(a)r(c-i?) 


\M [3] p 1081 w ^ ^ (30) ^ ^ ^ ^ W mRJ|uRI ^ 

WK (21) 1 1 

2.7 ^ Rea>0,Rep>0 cmr ’IHT )l(x), pi C v) ’ 91^ (Step) (19) I 

RitiA A<J Ao H-J 9^ ji, 

|a.|3 rXW,^l(y) ,n:±ia + X(x) rP + nCy) 


(p(x)sO -cy^ cpCv) = 0 ^ f I 

2.4 ^ ^ ^araifFT im 3. ^ m ji#t 

f I 

:;; T>o\ ™ pw- 

f^RT^f 0<Reaj< 1 0<RePj< 1, 1:= 1,2 5^5 a= -oo,& = -oo^f 1 

RniRbci ^ I D y , D cbt Rit^i'^cb -argcuci^ (3) I Mr 

a=z - oo, /; = -oo| 

JI^2.8 TIM a(x), pCv)’TI^ WT(32) %0< Rea* < 1 ; 0< ReP, < 1 jk = i, 2 
cWT ^ (p (x),(p Cv) e L' (R') M 


Pf >’<o| 
P-,. y>o 


(32) 
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'fl'o 1^0 cr^TT {Mc||41 


Q a (x) p (v) / a (v) p O') f|> = cp (x .v) + S, 6 ^ (x) 9 ^ O’) / /' \ </» <A' 

+ E? / I u I “i i V I P| : ?v' (+ +) (p (U, v) (hi ch> 

— 00 — 00 U . i. . 1 




0 ,( 


^5 = 


E, = 


sin Ct rt sin jc 


0 + W 9 +Cv)a- 






rivif 


- I - a, ^,-1 


"7 r(i + a,)r(i-a 2 )(r(i + p,)r(-p 2 ) 


^ ^ ®2 . ^ ^ ^2 . H V 

1 + a ’ 1 + P) ’ j: ’ .V 
(28) 1 1 


( 28 ) cf^ sratlj gCT ^ /«WP(y) 

I « «P (y) (p = 0 _(x) 0 _(y) / “,• P, 9 + 0 ^ (X, y) I^y P 21 (p 




/) a w p (y)j:^ ^ P_ ^ ^ 

% ^ 1 1 ^ 

£,aWPO) /XWM(y)(p = 0_ £)«,• P, 0 /«,. P, (p + 0^O“2'p20^ + /«v Pj 
+ 0_ D ®i- P, 0^ /“r P2 9 + 0^ /)«2’ P2 + 0_ /“,• P, 

Wfi ^ V) % l^flT 

ft /*.Pfi f- Jri^lZL r e+(«.v)(r(«,v) 

- - r(a)r(P) J_„ •>_ ^^n)'-«(y v)^-P ^ 

(34) ^ ^ 1 1 arpt jp-! (35) % 

0_Z>“iPi 0_/“i'Pi 9 = 0_£>tt,.3, ^i.p, q, _ 0_ (j:, 3^) 9 (jc, 3») 


( 33 ) 

<P (M- vQ 

c - u) (y - v) 


(34) 
<P 

= 0 

(35) 
srspT ^ 


( 36 ) 
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% ^ I cpif% I ¥TOJ5rT ^ i ?# cr? (34) ^r 

fl:#? ^ ^[?r M ^ ^ wrr I- 

e^Z)“2>P2 e^ /“2'p2 (p= 0^Z)“2’P2/Jp2 (p - 0^D“2’P2 0_ / “2’ ^2 (f 

= 0+ (X, y) 9 (X, }') - 0^ D “y h 0_ I “y ^2 9 (37) 

(34)' ^ (36) ^ (37) 5|f%?SJ|p)^ cf57^ ^ ^TIH ^- 

D “ « P (y) / J: 0') 9 = 9 (X, )’) + 0^ D “y ^2 0_ / “1 ■ 9 - 0^ £> “2’ ^>2 0_ / “2’ ^2 9 


(38) 

^ ^5f ^ W 4R^ % FT PTHi^HsTcT qR^IW [M [4] ] ^ItT 

sraRr f I 

2.9 : JTrqr 9(x,y)eL'(/f') cwr 0< Rea< 1 ; 0< Re P < 1 M 
6+ (x, y) / ^ 9 = I ¥' - °° < X < 00 ; - «> < y < 00, 






\|f(x,y) = 0^Cv.y) 


9(x,y) + loj J Iq dudv 
^00 


_ sin g TT sin 3 7C , 

7C 


19 = 


f-Y 

j 


'-T 

[y) 


9 (- U, - v) 
(i< + x)(v + y) 


2.10 : Rtf ?T [2] f jRRT 2.9(2) f 9(x, y) e L '‘{R'y. 1 < R< l/(Re a) ; 1 < p (Re P) 

frRrqfti^l 1 p = 1 mf^tRfFer p > ictfsncr^^Twfr^M^t? 

If'isll^fTf^tifT 9(x, y) 6 L I qel '3TRr5'44i6l t I 


2.11 Pl^iRbcl <tPl4il % 

1 

9(x,y)/“’^9 = - < X < °°, - < y < °°, 
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^jto ^cil cT^TT <Mc|l'fl 


^TFr 

g (X, y) = ia, p (X, y) = 0_ (X, y) cp X,y) + Zg (x, y)J^J^ dv (39) 

(38) ^ ^ q^- 

£'“^^^^(^)/“('')^(^)<P = cp(A:,y)-e^(jc,y)Z)“’^2/J’^2^^ +6^/) p 

2 ^2 l\ 

qfw qr D “j'P: -3)^03 q^ ^ f^iq^ ip fq I5 

?PCt I % a,>aj;3,>p3 a,<a3:p,<p, q?r t 1 1 M 

^^ooc) P(y)| ^cw) P(y) jp _ _ 9^(x, p (x, y) + 02(x,y)4“i ”“ 2 ^**^' p 


qr 


0 0 


0 (aK) jHy)j Oxt) pcy) ^ y) + L j 0^ (x, y) J j E jq du dv 


— 00 — 00 


3TqqT 


o“^^)P(^)/“^^)P(^)(p=(p(Jf.y)l50+(Jc,y)f f X,o du dv 


K(x,y) 


r(ai-a2)r(Pj-p2) ■'o» 


— 00 —00 


J r 


-I 


04. (^>E) 


i2r(a,-a2)r(pj-p5M2) •’-. 


f f Z^^dudv r f Z^^d^dx 


0 0 






fM^ 

“2 P 2 

flvl V 

JPiu.V) 


J 

(M-x)(v-y)_ 


E 


11 


<P («.v) 

(X-«)'-“l+“2CV-V)‘-P.+P2 



sinttj It sin Pj 71 



m ^ fen: wmm 


31 



(u,v) 


1 -P, + P 3 


s = 


14 


; J ^ + 4 (X + >’) 


-K ^ ^ =CT ® ^ ^ 


^ ry (r.-u)^i *(v-v)*^i — b — dudv 

Jq ■'o u“i(« + ^)v'^>(v + X) 


5TO % =it 2.. **)■% ^ are (26) OT 


r(l-ai)r(l-Pi) ___i___ rO:2:l fc) 




F 


0 : 2:1 

0 : 2:1 


(* *) 


r 0 : 2: 1 
0 : 2:1 


1 , 1 OCj, 

I - a^; 


1, 1 “ Pi‘> _£ _x. 1 
1-P2; X J 




j)a(x)?>(y ) /aWPW (p = (p(x,)’) 


-i^e 


*(«)f f. 

+ — 00—0 


Y du dv 
"10 


__ M ^: ZL __- f f y 

r(aj-a 2 )r(P,-P 2 ) -“ " 

e^(x,y)x'“ 2 y'^j 

~r('a,r(i-a 2 )r(Pi)r(r^ 


•'-00 - 00 






F 


0 : 2:1 

0 : 2:1 


( — ) 


F 


0 : 2:1 

0 : 2:1 


1 , l-a,; 

1 CX2? 


1. 1 -Pi> X X 

1 -P 2 > ^ 



32 


M ?r«TT TRc[Fft 

^ ^ (31) ^ 'qR (33) 1 1 


f^oToft 2.12 ^ F(l, 1 + a ; 1 + a ; z) = (1 - z)"' aicTs ^ f^racfr I 

a, = a, ; p, = p 2 ^ ^ (33) ^ ’T?T (p (;t,.v) % ^ 1 1 


2.5 5911 (32) ^ /“« Pw % ^jspi li4>Rcti -ByT 4 

'31^5 /)aM.P(v) ^TPTPZI^S /aW.PW ^ | | 2.8 # ^ 

t PlHif^'d aijqR ^ HR! ^ ^ ll 

ai^RH : ^Fsper D “W.PW /“W.PW 9 = (plT^|^^a(jc)= ^TER, p (y) sSTcR I 
# qR ’T^^R a{x) \ p (v) ^RT ^ir^RT f^liRiT I ?l1^ ?R (2) ^ af^^cT 

^ ^ ^ ^(^f^RcR D ““'PW ^ I %T f% (3) ^ SRT 1 1 

PpRif^d ^ ^EFRR^ ^ ^ (32) ^ 

f^i% ^Rl^ ll 

2.13 RRT f(x,y) = /““''Pw 9 (32) ^ ai^RlfSlcT RK fRR a(x), pCv) ^ W?! 
0<Rea^<l,0<Repj<l,l:=l,2Hi|cri ^ 

a(jc,,v) = D“(^>-P('’)/-A/ (40) 


a 6 , (x, y) fi fi 

Af^ 9. o ?■ 9-/+ 8/ ft y> “ F7:,;Z)f(-|5,) f . J. , ^ „ 8«v + s/fe « 

(41) 


I.= 


/(«. V) 


15 (jr:-M)*+“i (v-vV+Pi 


^jcRRcR B % 1TT«T f^RffecT fciwff ^Rf f^- 

Bf= e^D“2'P2 0^/“2-p2e_D“i-P./ 
- 9 . 8 a «, 9-0 ?-V 


(42) 


( 43 ) 
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6+ fey ) 


r ( i -( X 2) r ( i - p 2) r ( i +( X 2- aj ) r(i + p 2- pi ) 


x ^ 2/2 - 




Jf : 

V y 


|/(w, v)dudv 
(44) 




r 0:2: 1 
0:2:1 




V . ) 


’ 0 : 2:1 

0:2:1 


1, 1, ^2 ’ U V 

1 + 02 ; 1+ P2 ’ ^ ’ y 


^ ^l?r f^Rcig; qftqif6|<^ fltJlIT GfRIT I- 


^ a , i^S = hf _ f 


a ^ 


^ (■ y . < f ) 


-dsdq 


{s-x)(q-y) 

^ |tT /“<^'’P«(p=/(x,y) % ({)(x,.y) W 3Tqfg; 

6_ (•»^. y) ^ + '■ <P + 6+ (x, y) I +2’ ^2 <p = fix, y) (46) 

JC<0,.V<0 trt X>0,y>0 ?[?lT'3ft ^ ^ %- 

(i) TTRT x<0,)’<0 ^ (46) 

raVp ^ (jt-u)“i“' (y-v)Pi”’ (p(M,v)dudv =/(x,y) 


^ dHi'ild ^ ^ 1 1 < a ? r ! 

(p (x, y) = D ^ P/(x, y), x< 0,y<0 
(ii) W x>0,y>0 # (46) % 


(47) 


rot 2 r 3. 


f f f f dudv = fix,y) 


( 48 ) 
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tfto crar 




X = 


<P(«.v) 


16 (X - M)‘ (y - u)‘ ■ 


^ (48) % 3T8W ^ ^ 71% (p(x, y) cf^ yf^WlRd f I 

C j/,6 <*“'>’ =/».)’)- z, f . f . ^ ^ r , f . * 


— oo — oo 


(49) 


m 


z, = 


7 roe^rp^ r(i-a,) r(i-p,) 


X., = ---- 7 —- Cv-V)'-P 2 ; 


'17 (x-u) 


y = 

^19 


f(s,(l) 


18 (u - s) “1 (v - q) Pi 


fFRBT 5(lf|7IT 5nd 1 1 (49) <S^ ^(%lcj,7q % WT ^ t^iybf^d 

‘^^■>’)-°“^Sv/- f - ( - l-a,K(l-g,) £-y L L 

x>0, y>0 

Y = 1 

19 (jc-M)“ 2 (y-v)P 2 ’ 

y G+(s,q) 

20 («-i)*~“2(V-^)*"P2 ’ 


( 50 ) 
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y =_i^LL^I_ 

^21 (s-zj)«. (q-z^f^ 

3t1^ 2Rr 3T5!f #cTT I 

(p (X, y) = D “ 2 ' P 2 0^/-Z) “ 2 ’ P 2 e^/ “ 2 ’ P 2 e^Z) “i* Pi/ ;c> , y > 0 
. ’TK WT 0 ^( 2 :, y) % SRT (47) gw (50) ^ tR; 

(p (X, y) = B^D «i> Pi /+ 0^ (X, y) D “ 2 ’ P 2 QJ- 0^ (x, y) D “ 2 ’ P 2 0^ / “ 2 - P 2 9^ D “r P, /, 

^ W^XG/?', yGfl' %^|l ^ 0,/ = /-0./, 


9 (X, y) = 0 ^ D Pi /+ 9 ^ (X, y) D “ 2 * P 2 \f-Af = D “ P « /- A/ 

i^ragfT I i^RrSf a ( 4i) gw (42) % ww fen ww 1 1 

gf felHT ^ 7? WW t ggiRcf) B (43) gw (44) 5RT ^ ww fen w 
^wgr %l gre I fi/(x)s O % feTx<0,y<0,x>0,y>0% fer ( 44 ) 

' r(i'-ajr(i-|3,) 

^ FT f- 


Kf(.u , ») 


r f 

— oo — oo 


(«-5)(X2-1(V-^) 




dsdq 


f f (5-Zj) “i(^-Z2) ^^dz^d2 


d- 


dsdq^-«,^- 


Ti^^Ts wTwgR grr^ nr 


Kf{u,v) = V^P 2 ''‘^ 


f f 


- oo — oo 


(-Zi)“i {rz)^^f{z^,z^)dz^dx 


+ (a2-l)(p2-l) 



Z2) dz\ dz2 



*(5-Zj) ^iiq-Z2) ^2 dsdq 



36 


ito M W f O cRFIT <|virlc|f^ 




Bfix,y)- 




T{l-a^(r(l-^^)dxdqdxdy ■' q-'o 

f f (“ Zi) ' ^2) " *1 






(a 2 -l)(p 2 -l) 


r(i-a,)r(i-| 3 ,) 5 

Jq ^19 -2) f f 2:23 dzi dz 2 


Z^^ = u(a^-l)v(^^-l)(x-u) “ 2 (y-v) 1^2; 


S 23 = («-i )“2 '^(y-q)h 2 (i-Zj')-a, (^-Z 2 )“Pi 

5 r?w ^ « = jcuy ^ V = yvj t ^ ^ 

1 1 fefk ^ % 5 OT ^tTT ^ xrc <s^i 

(1 - 02) (1 - P2) d" fi 

B/tej)-r(i.a,,r(i-|j,) '0’.V*1*P'> 

/(jc,z,)=f (x-u)~'^2du] {u-s)°'2~^is-z,)~°'ids 

^0 Z| '■ 

= J (^-z,)““l di' f (x-u)~°-2(u- s)'^2~^ du 
z, ‘ 0 


^(y»Z 2 ) = lo(>'-v)-| 32 dvf (v-^)p 2 ~"(^-Z 2 ) 

= f (q-Z2)~^ydqf (y-v)~h(y-q)h~'^dv 



sfm CRT 
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u = x-(x-s)a-' v=y-(y-q)b-^ ^ ^ -qf^ci^ % sFT^Ts m #t- 

r du ^_j_ f(a_i)«,-2^a= tsy^f?: . L 

■'o(x-m)“2(x- 5)^““2 ^ (l-ajXA:-^) 

X 




dv 


P,-i 


•'o(y-v)p2(y-^)2-p2 (y-q)^ 


= — — {(b-l)h~^db= ^ " 


3Rrs 


(51) % 
Bf{x,y) = 


'‘*’V (l-a3)Jo 

'0-^)°7rTTf’ 

^ (i-p2)'^o (-z2-9)^i (y+?) 




r(l-a()r(l-p,)d[rd); ’’o 


fSj^-h^h^^hdhtQ h4d^dq (52) 


r . \ 


.a -1 


^2.= 


V^7 




3.-1 




(X + s) (Zj - s) “i Cv + q) (Zj - q) 
W ^ '3fRlf^ (26) ^ SITT 

r “2 ” ' /7 P2 ” ^ 


x’^2y^2 0 0 


(l-s)“i 


f r ^ 


7 1 A 

‘•1 

l + — J 

(1 - q) P| 

1 + T9 

X J 


>’ J 


ra3r(i-a,)rp^r(i-p^) 

r(l+a2-a,)r(l + |32-Pi)x“2yP2 ' o=2-i 


pp:2: 




+ 

V J 


% ^ I 'STcf! (52) % (44) ^ 
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ito 1^0 M ?r«n f o cK^ wTFft 


f+] 

4* 

+ 

- fO:2: 1 

' 1 , “2 ’ 1 , 

P 2 ’ _£i _h 

“ ^ 0 :2 : 1 

4- 

1 

ij-pj + l; X ’ y 

V J 


V 

) 


(b) M (43) I (42) ^ (2.9) c|^ 9T f^raRTT I (g = D “•'’/ 

£>“vP2e^/“2-^e_i> = D “2-^2/ “2^2 V|/ = V|/ 





¥(-^.-v) 

(« + X) (v + >') 


dll dv 


1^RT^ (42) cTSTT (43) ^ WfiZ 1 1 


fewTJft 2.14 



^ Af fcj^ ^ ^JfTclT I 


^ a, = a, ^(cr p, = p, ^ ^5TT ^ 

F (1, (X 2 : 1 + 0 C 2 - a, ;-- Zy/x) = F(l, Oj ; 1 ; - z^/x) = lz/(x + z ,)]“2 a 


F (1, P 2 ; 1 + p, - p, ; - jj/v) = F (1, P 2 ; 1 ; - jj/v) = ly/Cv + 22 )^^= 

M (44) t A/(jc) = 0 WT ^ 1 1 

2.15 2.14 'SirrHTftcr ^ gq fj? ^ a/ ^ if 

f ^ Af % aj = a,, pj=p, ^ ^ ^Rm 1 1 

=R^ ^ ^ RHiR)d wr % fliq sr^ 9T 


F{a,b-,c;z) = B^{\-z) " F [a, c ; a - (> + 1 ; (1 - z)~' ] 

+ (1 ~ z)~^ F [Z>, c - a ; B - a + 1 ; (1 - z)“*] 


B, W B^ (31) Cl5f R? f ^ f% (44) ^ SFicp I, ^ ^ 

PlHif^d ^ RB qfgt 1 1 
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Afix,y) = Q^ix,y) 




'u^rh 


1 

r(l + a2-a,)r(l + |32-p,.) 


D«.-Pi 


le_/+/f/ 


Rf(x, y) = e^D “ 2 - h BJ “ 2 - h G_ D “i> P. / 

0.0 ;=•'=/ 

(a2-ai)(P2-Pi) 

“ r(2 - 04) r(i + Oj- a,) r(2 - r(i + - P,) "" 




' dxdy 






* 

* 

d^dx 


* 


- 

V J 

- 


y - f(-P -y\ ^ ■ - ^ 

“^25 X> (^ + a-)(X + .V) 


'*1 



* 

_ p0:2:l 

1 l-ttj; 1 l-Pjt X V 

* 

5k . 

~ ^0:2:1 

2 - 0 ^; 2 -P 2 ; a; + ^’ y + x 

V ; 


CViTnr 

rTH?r 


1. : C. R. Acad. Sci. Paris, 1921, 173, 401-404. 

2. fNil, ^?r. WOT tfw: : Integral Transforms and Special Functions, 1993, 1(4), 

277-300. 

3. WOT WTOT : Higher Transcendental Functions, I. ^lOTUlftw ^ 

1953. 

4. ItWOTl, t5fr. #., f^;^, t?. WOT wit. anf. : Fractional integrals and Derivatives 

and some of their applications (Russian), Minsk, “Mauka i Technica", 1987 31^ 
•3)^41 << “Fractional Integrals and Derivatives — ^Theory and Applications”, Gordon & 
Breach Sci. Publ. 1992. 
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’#Rr ?WT 

m 

#RTft'IPT,^H!?Fr «l4 

[’TTH-ftcRTl, 1999] 

TIRW 

W M44 ^ 9)<?n ^ ^ 4)1 fi ^ ^ 

4)1 ^ % uit M 4)1 ^f5»*fl M % (C 1) (£, ll’TT^jf 5Rr 5Tlfer 


Abstract 

On degree of approximation of function belonging to the 
weighted ( Lp^ ^(f) ) . By Shyam Lai, Department of Mathematics & 
Statistics, Harish Chandra Post-Graduate College, Varanasi, and Daya 
Shankar Tripathi, Department of Mathematics, Sanatan Dharm Inter 
College, Varanasi. 

In this paper, theorem on degree of approximation of function 
belonging to the weighted class W(L^, ^ (t)) by (C, 1) (£, 1) means of 
its conjugate series of a Fourier series has been established. 
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^ cr«Tr ^ 


1. mRmimim ?wt fl%cFr 

W f^/(03^FRf 2 ji: % WSr arf ^t^FT % vSI^FR FFlWflW 1 1 /(t)Jj5t 

oo 

/(O ~ -Oq + X (a^co&nt + b^^sinnt) 

/!= 1 


• E ■<, « 

n = 0 


( 1 . 1 ) 


#[ ^ 


~ X (^„ sin « f - *„ sin n 0 

n = l 

oo 

= E«„(0 (1-2) 

/I=l 

^(1.1) ^ M % ^ ^ ^ ^ 1 1 M 'TR^TiRrar ^ I ■ 

fr2n 


ll/ll, = 


f \f(x)\Pdx 
0 

n«lT FillcFI^^ '^^E„(f)^ 


p > 1) (1.3 


£„(/^)= Minll/- r lip (1.4) 

SRT cZR!) ctR'1’ ^ T„ (x) n c|?ffe ^ RiciWMRT 1 1 
/ E Lip a ^ 

/(A + 0 -/(a) = 0 (lrl“) 0 < a < (1.5) 


/(A) e Lip (a , p). 


a< x< 
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r -jl/p 

\f^\f(x+l)-fix)Pdx\ = 0(UI“),0< al,P= 1 (1-6) 

5.38) 

crsffTR ^^5^ ^ (t) ^ ^ wr 

/(x)eLip(^(t),p) 

. >1 1//? 

|j^ \f(x + t) - f{x)\'’ dxV =0(^(0) (1.7) 


^«IT /(X) e H^(L^ , UO)^ 


2n 

I l/(x + t) -f(x)f sin^^x dx 
0 


i/p 

= 0(^(0). (MO) 


( 1 . 8 ) 


|3 = 0 WiL’’ , ^(O)^Lip (^(0. P)^ 

= 2-"-T (^^s, ^ ^ oo (1.9) 

n ^ k * 

lt = OV J 

^ '3FRr ^ X a„ '3n% '3ri^ s cr^ 

n =s 0 

(£, 1) cb$^ 1 1 • 

(£, 1) WtR El ^ (C, 1) ^ I, a„ %.’3nflT^ ^ S„^ (C 1) (£, 1) 

^OTRR ^ =157^ tl 

^ d<5 

(CE)- = - j\ ^ s,^^n oo, (1.10) 

« «tT. * 

^ WT I 5 % (£, 1) WTRR I M M I a„^ (CD (C 

” n = 0 



Ill 
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^ ?r«Tr ^ 1%^ 


tRT ^4)^1 4)i| (C, 1) (E, 1) 2(5^ uTTcTT 1 1 

f^il^cT ^ Cf5^- 


¥(0 = f(x + t) - f(x - t) 


2. URT 

ISFfq- 1 1 

: ^f(x) arf wr ?J#?:0 <a<l%^^L;>a% ^F#^Tcr ^ 

crqr 31fRFTR t[ 

.V 


/- T 


p-q 


0 


-a 

v" ; 


^ r^'" (i;i) M % JTPTs =11^ ’TTSJT f I 


( 5 ) 


3. g©T 

^f;g^ll.2,5,6,7.8) ^ ,q^ ^5^ Tfroif 5RT L/> a % WT % 

Ff^cbiH 2§2i^ci5tsn^c^ll cff 3(C, i) (E, i) ^ ci5t ^cfr^r^’-qciT^Tt 

W c|5t Fife TO % wit ^ ^ ^ l-STT I ^ few ^ JTWRT 

^ TO^W^IT Wif, ^(O)W^ tr TOW c|it FlIllTOW citft tR t:^ vM To 

I f^TW IFWWT f^RW^ I- 

n^ ; 'SfTW^ TOW / ^ 2 7r-'3nw# tow % I ^ % (C, 

1) (£, 1) wra# 5RT W1^ W{L^, ^(0) M ^ l[FWf^ I, wt pR ^ SRI HRR %qT 

TOTT % I 


(Cbii -m 


= (9 


f-1 

« p+ 


1 

n 

K ) 

j 


W^ % b,{t) f^Rf^lter WicFWWjf wt ^ WRWT ^ 



(3.1) 



^ c|^ 


^ f 


I// 1 V 


'm 


dt 


i/p 


= 0 in^) 
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(3.2) 


^ {CE)\ M (2.1) %(C, 1) (£, 1) Tm I- 

% 

7P5 = - J ¥(0 cot 




dt, 


cfsir 8 Tt^ ^ '!ir^fe«b WIT I, ^re% ^(i - 8) - 1 > 0, Tifcra^ (3.1) h«it ( 3.2) 

4. at r UTg T H 

TT^t^ ^ 3tTq% % ^ mm ^i5t mwm\ 


cos^ 




sm 


V 


J ] = 0 (nO^rafi^O ^ I ^ ^ 


0 < T.< 


(4.1) 


cos 


fo 








n 

( 

nt 

nh^ \ 

2 ! 

|siii 

2 

— 

1 - 

8 • 




2 ■” 

48 ^•" 

; 


V J 




J 

J 



/ 


1 - 


2 48 


^ _ nh^ _ nh^ 

2 " 48 ■ 16 384 


2 


1 - 


32 


8 192 


= 0{nt) 


5. n%r ^ 


5BT 3I5Wr ^ |cr ^ ^ WgcfT ^ ^ t= xtR 
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^ cT^lT ^ %[T^ 


M (1.2) % '3nf^ S„ cBt PlHclci; ^ ^1^ t - 



^ £i%(C, 1) trFft5„ %(C, 1) (£, 1) l5s;qRR (C£)isrcr 5Rf^ 

^ (c, 1 ) ^icB^ f^Rtar mw M %- 




wr ^ ^ 


47 



^ <3mm ^ ^ ^ ^ it) zw (L^ 

SITH %— 




48 


9^ ^ W«IT W 



irrsqf HR cqcffH HT(3.1) (4.1) ^ 



-+ -= < p < ~ (5.1) 

P Q 
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= 0 + 


0 


. I” JJL'^‘ /(5-2) + 2 







„P + 6-I . „-(6-2)-1/9 
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9^ crar ^ 


= 0 


V 


, P +1-1/9 


^ 


h = o 


/ /l^ 


n 

V J 


. „p+l/p 


(5.2) 


arw (5.1) ^ (5.2) t 




= O 


/ /lA 


v"; 


, p + 1/9 




(CE)-^-m 


= 0 



n 

V / 


■ nP + l/P dx 


l/p 


= 0 


/ /l \ ^ 


n 

\ j 


,p+i/p 


(.in 

J dx 
0 


= 0 




,p+l/p 




6 . 

visnAM_l : ^ P = 0 cM §(0 = i“ ^ ^ Lip (cl, p), 0 < a < 
v3rf WT/ ^rilra3?r ^ 

1 




- 

a-- -| 

P 

1 



f 1 1 


(CE)^-m 

= 0 





1 ^ 


SKrcqTpcRtt I 



wr ^1^ 


51 




iCE)--m 


= 0 


n 

\ j 




= 0 


f a. \ 

^\\ 1/p 


v"/ 


n 


/ 


( ( 


= 0 


1 >-i/p"l 


v”/ 


'3'TO^ 2 : ^ viM5r^ l^p->oo^O<a<l^ ^ 


iCE)^-m 


= 0 


{^iquft ; \3W^ 1 ^ FlcF^r 5T^ ^ % JITH ^ ^ ^1^5^ % I 


fcRraHHFI^ 

WW X^o XJ^o flRT^ m jfTo 

x^o T^O t 1^'^^ ^ SlTfSI^ ^ ^ '3PJj^ I 

1. ; Convergence problems of Orthogonal series h4mH vF^ 1961 

2. ^ : Nanta Math, 1975, 8, 88-91. 

3. ; Bull. Cal. Math. Soc. 1997, 89, 97-104. 

4. W- : Duke Maths. J., 1942, 9, 168-207. 
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^ 


5. Indian Jour Pure Appl. Maths., 1982, 13(8), 898-903. 

6. wD" : Tainkang Jour. Matlis., 1981, 12 (1), 35-38. 

7. %. m %r, %., : Ganita, 1990, 41(1), 37-42. 

8. wfr, crar 44?!, if. q^r. Ranchi Univ. Math. J., 1973, 4, 50-53. 
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^ ^ ^ 

hPrT f^’tPT, ^^irl +HlH gItSR (3. ST.) 

[ Jim - OTcf^ 13, 1998 ] 

^IRRT 

51^ 5fW ^ 2-^ JOH m 

TOR % tichKct^' % TO ^IITO TOcT FTlftcT 1 1 W IfTO 
% SPjg" ’if^niFT t ^ ^fW TO 5Ft^ M ^ TO 

^3ITTO#|l 


Abstract 

A unified coincidence theorem. Virendra Arora, Devendra Dutl 
Sharma and Shyam Sundar Prasad, Mathematics and Statistics 
Department, Gurukula Kangri Vishwavidyalaya Hardwar (U.R). 

In this paper we shall obtain a general coincidence theorem Ibr 
Matkowski type operator on a finite product of 2-meaic spaces. 
Several coincidence and fixed point tlieorems are obtained as special 
cases of our main result. 


mmi 

1.1 2-^ 

^ #r SRI ^ rMr 

TOW ^ ^ TO® WT SRT stfST 
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^ ^ PRTK 


'Srftrli X % XxXxX TC c|lwRl4) ^5^ d 2-^ ^ f qf^ 

d ^ 5R?n 1^ : 

(d- 1) f^'Sitji; y, % X ^ #3^ z^BT WT ^ f% 

d (x, y, z) * 0; 

(d-2) JC. y z^ ?FT % qPT ^ ¥3R ^ ^ rf fx, y z^ = 0; 

(d-3) dix, y, z) = d(y, z. x) = d(z, x, y) (M ^ ^ '■a^PUcT); 

(d-4) d (x, y, z) < d (^, y, w) + d (x, w, z) + d (w, y, z) (f^TgjilRT 'Srsftqq); 

^ (X. d) ^ 2-^ W{^ W ll (d-2) (d-4) % WE I fijid qcR 

^FtcR wr |l 

wrI®' % f?tWT I ^TsrPr 2-^^ £f#if ^ ('ST^fg; ^ ^ W 

qcB m % w^r^r I m ancRq^B ^ qi? ^ ^ ^ ^ wtct ^ i ^ 

q? ^ % w^r^r ^ ^ ^it q? #if ^ i 

^XjyjZjWim X, y z% ff ^ ^ W '3?f^ f^'Sft % ^R^fcR 

^ W# 'K ^ 2-^ M % : 


d (X, y, z) = 


“ 

JC. 

X. 

1 

2' 


1 

J 


I 

y. 

yj 

1 


i<J 

Z; 


1 


. 

1 

j 




W qf^Ti%r 2-^^ cj^ 2-^;^ w ’snciT 1 1 

qj^ 2 -^ w# (x d)m^ 5[1cftor r % ^ <i 

mR ^ X % 5I#Bxy Z% 


d(Tx, Ty, z) < kd(x, y, z) . 

. €\ T^ W# XT? ?ifrR afclRl^ui cfJ5T ^ 1 1 TF ^ I % ^ 2-^^ W# 

T? tTcfj arfefrcr | erarfg; x ^ qcjj ^ oriMr z w 

^ I % rz = z I 
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qftw 1.1.1 X % X T?: -313^ {xj 3jf^rafer ftcrr I a W 

'3?^ ciot #7T f fe X ^ 51^ « % ^rrr 
„ (/ (x^ , X, a) = 0. 

'^*n®II 1.1.2 2-^^ ^Flft X W 3T3^ fxj 31^OT ^ ^ I ^ 
X % a % 

«) = 0. 

'JRMWI 1.13 (X, d) ^ ^ 2-'^ JBBT ^ncTT I 51^ 

31^ qst? 3rf^rartt 313^ ?ti 

2-^^ ffl" iq fcR^ <s{^m qpf % #[ ^ 

3iq#qH qj^ I 

1.2 *4d«l«l«!l 5H3Fn^ 

wm %qq % fM^rar ^ 553 ^ qit otft ^ gq ^ 1976 

qT ^ ^ %!Tr 1 ^ srt wftcr f^ iFtq, 

WTRRfqr ^ feSRT (5H%) % ^ ^ ^ 1 1 3T3T oCirqc^tcRaif 

^21, [5], [71. [20], [281, 1311, (321 ^[381 , ^ ^ ^ o-TlctoFT % EZItT % 

Wi3^q'^^^4I-[25l ^ J973 ^ si^f^^vri f^cRyzr % n-^ ^FtM % ^ TC qqj 

q%T m feqr M m q^ :?rRTT I i w 

Ri^w % ’^t qjf fcRqR 4 t f^ #r q§T^^ ^ qr nw 

t« - (41. 121). 1261. [291. [ 341 . [ 35 ], [36] f I 5 ^ q 5 T 3 TSqqq 

i-'^m w{^ qq ^ qqr q i^’i ^ f^ cbi 4 

^ FTif^ qf^qpif CRT toiqr qiM I 4t ^ qftqpT ^s t qqq 
^ ^ f I 

ycfqqq fq Mdqjlqwil % 3 [ 5 ?nqT qq qqq^qqj ^ 3 ^ (si q>q q|f, ^ f^ 9 T* 22 i 

t241 (wq ^[251. [261 ^271) | 

ttft ^ ^ ^ C ’ *’ ^ *’ (ifeyiq t ^ 

3qc!J^ ( ^ ^31^ 3T1cRfqs w q^BR MRMlf^q I : 
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( 1 . 2 . 1 ) 


( 1 . 2 . 2 ) 


(1.2.3) 

^3^ I (^c^M {n-t)x{n-t) ^ %l 5?^f^ 

WBRR#241 •gJTT I (^ ^ ^ f?j^5rjll3][261) I 

1 . 2.1 m ^ c'” > 0, i, k = 1, 2, ..., n, cTf teqf 

ik 

S «/ifc '■* < '■j- ' = 1- 2, ..., n (1.2.4) 

;i: = l 

CRT qcR «Rn?RR WFT > 0, / = 1, 2, ..., n ^ ^cra' OTO^T^FTQ 

'Ei5e:#r 

> 0, /■ = 1, 2, ..., n - 1, n > 2. (1.2.5) 

/ / 

fl%T (1.2.1) (JTcRRt^ IT^RT [23] - [24]). ^TR ^ 

(X,., dj), i = 1, 2, ... .n^^^RHffejrfcrmr,. : X x., i = 1, 2, ...,«, 




% 


viR i ^ i, k = 1, 2, ..., n 
1 i = 


jt+i) 

^iit 





iV ik 4- 1 

‘'ll 

i+i,jt+ 1 



j+i.it+ 1 


c« 

,',jt+i 

rii 

, + 1.1 

- r ■ 

- 1, r = 0, 

1, 2, .... n 

-2. 


tc i ^ k 
tc i ^ k 


'’'•'’2 '’.) 


(1, n) 


^, 1 ’ v,- 2 > - >v,„ = v,(l, n) 


^ X = X, X Xj X ... X X . 
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flit , ^ = 1, ... , n CRT 5?T IRRR ^ j% Xjt % ^ >3TcriI^ 

jc^ , , *: = 1, ... , n % %T 

d. T. (X (1. n)), T^ (y (1, «)) j < i a.^ d^ (^a:^ , y^ j (1.2.6) 

#( 


> 0, i = 1, .... n-t,t = 0, .... n - 1 (1.2.7) 

t, M ter 

X. = T.(x(l, n)), i = 1, ...,n (1.2.8) 

^ wsi? A-,, a2,...,a„ ^ ^n, ^A,. e X., i = !,...,«, cwr wr# 

cf’ e X., i = 1 n, % 

^(m+ 1) ^ „) j, m = 0, 1. ..., (1.2.9) 

i = 1 n m erf^^TTfcr ^ f ^ #Tr „ , i = 1, .... n. 

^ ^ ^dcblci(<^l %EF1 (R^) % RH % ^ ^ I (^, [36]) #( 

(1.2.7) ^ (1.2.8) RRcBtcR^ ^ 1 1 I ^ n = 1 

^ RRTf^ WT ^ ^ 1 1 RTRRW (^, 29) ^ T= (Tj, Tj, T„) 

cf^ Ic^ W!cR ^i5fr ^ ll -qfe n > 7 ?rR 

% I ^ wm^ ^ ^fciwid ^ f , jwck1ci«51 ^ t f (^, [29]) i ^rrlcr^w 

^ sr^n^' 5li^5iaT f^cRpTf % TRf|% ^ o!J|qc|5tcbl''J| fcRdW felT ^ 3F!T 
^ RTR qjt 'Sidl^f^d WT 1 1 

ddcblciw51 ^3qq% ^ ^ ^ ^ spt^ts 

#( ?]qRRt%R#^2] % fi^TT: f^ c^ ^ ylM^sraf fStcRraf ip ^ 

i^l I ft) Rdq5tcR^ TfcRR ^ ft^ qipT % ftcl)!^ % 

;3Tcpp RTtR q5t 51# tg ^3##' 1 1 ^ 5iq5r ^ WR 5Tftftm ftq#f I5 ^ 

wf# q5t #t I, Rt Hdcbld(d)lt231, 124]^ |||^_fj^341 ^ ^ qf^oyiRf ^ 

TTcft^ cfR# 1 1 

2. g©T qftRTR 

RH ^ A,, Aj A„ Wrft 6TfttP 1 1 Rft A = A, x A^x ... x A„ tft- 
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cift^ ^IRtfT, cfrT ^ 


Xj X„ sFRTs d, , i = 1, ...,n % W«T 2-^ f di, i = I n 

^ ll cTsr ^ ^ ^ 

P., Q., S.rr^Ti mRi(^5| t i tA qi f ^^X,, i = 1, ...,rt^ f 

(2.1) 


P. (A) u Q, (A) c 5; (A) n T. (A) qt S,. (A) n T, (A), X., i ^ I, ..., 

cIt)- ^ viqynM 1 1 ^• 

d.(^P,.(jc(l, n)),Q.(yil, n)), p.^j 


+ b 


d: 


+ d. r. 


'5, (jc(l, «)),P, (j:(1, «)). P, ] 

(y (1, n)), d- (Qj (y (1, n)), p - ^ 


+ c 




'di(^S.ix(.l, n)),G,.Cv(l, n)), p.^ 
(jiiyih n)),P, (x(l, n)), P, j 


(2.3) 


^ (X (1, n), y (1, n), p) € A x A x X; /; qt c HS^Tiq f I 

^ ^ ^ qf^^JTPT sfRjt- 

2.1. qfe ^[^TtR ^TMT-STt b, c'^ % ,i,k= 1, n cUT WR 1% 

?R? (1.2.1) -(1.2.5) q (2.1) -(2.3) ^ #, 

0 < 21> + 2c < 1 - // 





OlteR 

i 


rj' E ^ik 

jt= 1 


(2.4) 



^ ymd 
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Pi(x(l,n)) = Siix{l,n)) (2.5a) 

Qi (y (1. «)) = Ti (y (1. «)) , i = 1. I (2.5b) 


^3^ J PRT I ^3T#I^ (1.2.4) 2|?r ^ (2.4) ^ MlRMlf^RT h e (0, 1) 

(M, ^ ^ ^ I ^ j 2.1 (1.2.5) % siwraj 

WIT^it r^,r^ r„ % 


a.^r^<hr., i = \,l, n 

k=\ 

Ai^ xf'. i=l n f (2.2) ^ ^ |q A,- if {x" }V^ S i(A)nT^(A) ^ 

{z f } '313^ ^ ^ 


P,.(^x2'”(l.n)^+ 7,.(^x^"’'^'(l./i) )= z?'”'*'^ 


(l,n))= S,.(x^'"-'‘(l,n))= m = 1,1,2 

FT ^ f Rp 


d.^zl, z?, Pj^ 5 r., r.'^ 0, i=l,2,.... ,rt. 


(2.3) ^ 


d.^z^ , z^ , P; j n)), Q.(x^ (1, n)), p. 


(2.6) 


+ d, (zj . ^ , P ]] + C [ d,. ^ , p, ] + 4 [z! . zj , p^ 
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^ ^ cT2tT ^ 


iiv,*b[d,u z].p, 

fc=l ^ \ 


+ /'; 


+ c[r, + d,.(^.z5.p.)-K/,(z;.^.z’)^ 


(2.7) 


ar^ ^ f/,.^z' , , Zj j > 0, ^ (2.6) ^ Pi = z] <<sl^ 'T^ 

rf,(zj.z;,z;]<(/> + o)4(zj,zf.z;) 

(1 -i))rf,(^zj,z^, .]^0, ,•=!,...,«. 

<3{^d,(^z'., 2^] = 0 

aRT! (2.7) % 


di ^ » ^i J “ ^^1 q^{h’\-b- c )/ (1 - Z? — c), / — 1, ... , 'i. 

<f,(^’,<.p,)s«V,.i = i ». 

arrwicr: 

’ ^'' ] - - • 

{^r} ^ T,{A)i = l,...,n if #71 

Uj, i = 1, ... , n ^ I 

a^r in? ^ 5:‘ «.. ^ v.(i, n) f? cR? ^ 

5.(v.(l, n)) = «,.. I = 1 n. 


m (2.3) % 
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n)), P-iv.il, n)), p.^ 

< d. S. (v. (1, n)), Qi ‘ (1, n)), P. j 
+ d. Q. (;c2”+ 1 (1, n)), P. (v. (1, n)), P. j 

+ d. S. (V. (1, n)). P. (V. (1, n)), Q- 0^'" + ' (1, «)) j 

< d. [^S,. (V,. (1, n)), Q. ^ * (1, «)). Pi ) 

Jt=l ^ 

+ Z)|^d,.[^5,.(v,.(l, n)), P,.(v.(l, n)). ^i]] 

+ c[d,(s,(v,(l. n)), P,.)+ «))> /’O' 

+ dOs,(v,.(l, n)), P,.(v.(l. n)), 

= d,(s,(v,(l, «)), 

+ fr[d.(^S,.(v.(l, n)). P,.(v,.(l. n)), p,. j+ ^0- 

+ c[d,{5,(v,(l. n)). pO ^ d,[^-”^\Piiv,il, n)), p,] 

+ d^{^S.iv.(\, n)). P,.(v.(l. n)), «0] 

+ d.[s.(v.(l..n)). P,(v.(l. n)). 
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Qlftfr, ^ ^ cM ^ TOK 


^ n)). P,(v,(l, n)), «.) = 0^ 

oo ^ tn: 

d, (s.(v.(l. «)), P.(v,(l, n)),p.^ 

^ (b + c) d. S. (Vj. (1, n)), P. (V. (1, n)), p. j 


ITIH ^ |l 


5,.(v.(l, «)) = P.(v,.(l, n)) 


5#5f2FR r7'u,^M'.(l,n) ^BT arf^ ffT JJJFR I 


n) j= fi,|^w.(l, n) J, i = l,...,n. 


1. -dk m b = c = 0. Ai = Xi, Pi = Qi 7f (x(l, «)) = Si(x, (1, n)) = Xi 

Ai, i = 1, , n m 3OTg- ^ ttc grt^ g^l.2.1) 

^2-^ JTIH ^ ^ 1 1 

2. ^b = c = 0,Pi= Qi #T Si = Ti, i = I, t SRT 

^irra5lfcr ‘^nncr sf^t^r w cfPtgj w ^ anr sit 1 1 

3. Pi’gr Ti a5t’ ari^l^TB a5l' 5 !t^ % w«r ^ if b = c = o 

Ai = Xi , Pi = Qi , Si = Ti , f = 1 # ^ ftrSRT^*®’ aw w araw 1 1 

4. Ai = Xi, c = 0, 5i wi, n)) = xi = Tiixil, n)) = Xi a^ jc/g Ai) # # f%- 

% aft^ w ^ WT aw ^ir ^lawr % i 

5. Si (JC (1, ra)) = Ti (X (1, n)) = Xi Jf^ x/ e Ai) ^ m a f^ l R 

aw ^ -3n^M-9wf-9Rf*^^’ ^ % af^tnwf ait ^ 

i^aStf?r?w?rr%i 
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[irrar-f%^i2. i999] 

gi# wt 1 1 ?T JiM sirr tr^ 

^l4ihclf# SRT m t 

^ ?§TT^ RF ^ 31T 1 1 fF nM SRT 

FTH F^IT FFl'loei'l ^ 


Abstract 

Theorems on generalized H-function's transform. By 
A. K. Ronghe, Department of Mathematics, S. S. L. Jain R G. 
College, Vidisha (M. R). 

The object of the present paper is to establish six theorems 
connecting generalised H-function involving Mellin transforms. 
Many interesting particular cases can be obtained, however, we 
have evaluated here only some new integrals. 


1 . 


RRf^l' 5fjT FTTcSffF ^ /-Wr STT vTM I fvRl% JRSRif ^ 
3R3PPT ^ F«TT ^ ^ ftiFT W I, FF FiFF ^ 

^ f I 


/ [z1 = I "' ' ' 

^ p . , q.: r 



<E»i, 

z 

1 ii 

‘1>3, <I>4 


r 


, TC H — oo 0) 


9 (i) z ■' (Is 


(1.1) 
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TT. 




o..[| 

^uj , 1 j. 



<1.3= [ 

:(vp.O-™} 

0 

41- 

til 

[h <>>')«*,■ "0 




^«Tr 


e(s)= 


r 

I 

/=l 


W * V 

n r(fc,-B:.5) n rd-fl. + a,^) 

/=! — : — 

^7. Pi 


nr(l-bji + ^ji s) n TiUji ajiS) 

j = M+l 


( 1 . 2 ) 


Wmm (1.1) ^ ^ I ^ \argiz)}< \B,nAB,>0, A<0), 


^ , p, m “> 

B,= I a; - S + S S !’" ■ 

y = /+l )=1 ^ = '''-'+' 


(1.3) 


Pj 

A= Xa,,- X d 

/■=1 )=1 


(1.4) 





^/-WT 

2. aijqpT ^ /- WT ^ ^tf^ 'm^m % ss ptM ^ wPrt ^f5^ i 
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JI^-WT 

A/j(l-x)7 (l + a4^l jc^-> Ijf [za:>’(1-x)®]| 


oo 


= I 


(- 1 )^ r (1 + u Y (- D" g" 

Kl r ( 1 +h-A: ^ n ! 

/i = 0 


7 m. 1+3 

^P, + 3, 9 + 2 


«1 


( 2 . 1 ) 


A; #(: 5; ITTE^ Hfir ^15^ I (2. 1 ) PrfMsff % tsT 1 1 

Ai = [^(l-^-n:y), (-y-|i:co), (-y, ro, Oj , 4 * 2 ], 

Bj = |^<I> 3 , <I> 4 , (-n-^i-Y;(o) (-5-y: (o + .y) j. 

y,y, (o>0 Rej^5 + y(/>j/ay,J>0,Re j^y+ffl^i?^/aj,- ^J>0 

j = 1, m , 9 > 0 , 1 cirg Z I < ^ B,- Jij , it (1, ... , r) 




m1.(1-x) 3^ (l + ajc)^^ JC^”' R 


Z((l-x)/x) 


V V (- 1)" tx” + ^l) Tm+l, 1 + 2 

^ ^ K\ n! r(l + M .-/0 P/ + 2 . 9,+2 

a:=o n=0 


z 


A2 

B2 

(2.2) 


A2 B2 Pira^ ^ I w (2.2)f5R Pif^sif % '3Rnf^ 1 1 
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TT. 


At = ^ (- y : ^l'). (- M- “ Y ■ M-O ^ : M-') ‘^2 ] 

Bt = [(-Y-n-ii;^') <I>3, <I>4] 

Y, \i\i' > 0, Rc[S + ^' (bji - 1 yo;,] >0- 

Re (Y+ \i' (^bj/oiji j ] > 0 , ; = 1 . •••• ' "'’S Z\ I)/ n, 

;e(l, ,r) j = (l, ,m) e> 0, 



Aj ^ Bj 30^ 3Tr I ^ (23) ^ ter 1 1 

A 3 S j^(-M,: 5), (1-5-/I :a), (-Y-R: 5)- *^1 ’ ^ 2 ] 

Z ?3 = [O 3 , <t> 4 , (-|i + /(::5) (-« -Y-R:5) (-Y-5:5)] 
o.5,y,R> 0. Re[5+ c^bj/aji^'j > 0 Re[^ + 5(^/>,/a^■,y>0, 
j = { 1- , m, }m I arg Z I < “ k , i £ (1, 2 r) 



H-’TwR qfM ^ W 




M (1-a-)T^ (l + ax)t^ /^ Z(x/l + ax) 


/_ 1 /vW 


y y izill liJIlcr ,,„ + 2 ./+i 7 

■“ Zj r(l+y) /^,+ i ^^, + 3 Z 


Ar = 0 n = 0 


A 4 '3fk S 4 IITxrfjf HBT I ^ (2.4) % <3M% tsi 1 1 

■^4 - [^ (1 -«-5: o) , ^, , <I> 2 , (1 + 14 : a) , (I +y+|i :a) j 

^4 = [^(1 ( 1 , 0 ) (1 + n + 5 + (i: 3) <1>3 , < 1>4 (-y-.V: a) J 


y, (i,o>0. Re 


[i + o(^i,ya,.,j]: 


Re Tn - CT (1-bj/aji 


arg Z\ <- B- n 


j= 1 . >n, it (1 r) 




M I (l-x)"^ (l + aJc)-^^ ^-1 /^ [ ( l + ax)/x)^ Z 


= I I ^ ^ r(l+y) 2 


K=Q n=0 


(2.5) 
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t:[. ^ 


A 5 = j^(-(A:cr), (-Y-M-:a) a>,, <E »2 (« + ^:o)j 

B5 s |^(l + Y+s:a), O3, <1>4 (X’-M.:a) (- n- Y-M- ^ <^) ] 

(2.5) irfcrwsif % '3Rr% 1 

Y, |x, 3 > 0. 

Re [5-a {bji - lyciji {] >0, Re [ + o ( y a,- ,• ] > 0 
\argZ\ Bi Jt, j= 1 , .... m, i e [I .... r ] 

M I (l + ajc)^^ //} [ {Zx^)/{\-x)^ ]| 

_v Y iiLlf iziT ni±Jii 

^ xj f(^\ n ! r (1 + |i. “ ^ r (1 + Y"*" ‘^3 

K=Q n=0 

(1 + Y ; M) , (1 + |i + Y : |.l') ‘'’2 

T m+ I -^2 y /x » 

Vi + 3.9,.+ 3 ^ (l+rt + ^ + Y'. M-) ‘^’3’ ^’4 


(2.6) 


q f^u i[ tf (2.6) % '3Rnfer tsi 1 1 

Y. R. >0, 

Re [ 5 + bj /aj ,■)]><>- t" ( ‘’j /-*)/“;]> 
\argZ\ <jBi n, j = (h inj,,i e (1 ') 
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gqqfir : (2.i) li M ft ^ to irt -aii^ f i 

iHl4[^d //-TOFT (1.1) ^ ^ lf#T % W WTOFT TOT J|?r 

§tT, w totto: ft) TTi^ ^ dftftd ^jofcFiT afftfintt I, tot ^ % l 

g(s) = ~ J 6(i) I (l-jc)''^'*’®^ (l-i-a;c)T‘ dicrfi 

Z7C(0 ''-00(0 0 

'3R [ 5, p.257] ^ <T$Noi % OumRsh ^T’TITOFT TO TOT 113^ cTSJT mR^IW 3)t ft^TOTT ^ 

fti^ (1.1) TOTTOIT ^ TO # (2.1) % ^ TO ^ JUf^ M 1 1 

Fft TOTO ?W TTM 35t RtS ft)TO TO IflTOIT 1 1 

3. ftftrc TOIT^ 

(i) ^ 5tM ^ ^ r = / T# ^ ft TOTOTf*’ //-TOFT ft MRdftd ^ TOftft I 

(ii) 5^5 ^ Hftt Uftftf ftr=l,a, = 3^=c(i=l,....p,; = l....^) ^ WTO 

G-TOFT ft qRc|R?d ft TOftit 1 

(iii) fft TOTO FT^ TOraf ft aiftftftiftWJT ft fi-TOFT (ftTOftftft) ft TOTO TO 
^TTOTT 1 1 


1. TOW, ft. : 51ft «ft. ft«r. ftro., 1961, 98, 395-429. 

2. TOftro, ft. ft. ; ftft. ftST. ftFT. ?fftTT, 1982, 52A, 366-375. 

3. ftft, T^. ft. : ft-^. ft. ftRRT. TOTOBTOT fftftftEnTOT, ftTOT (1993). 

4. ftro, ft. ft., ft^, ^ TOIT Wf, TOT. ft. : ftft. ft?r. TO- 1989, 52A, 

366-375. 

5. ftSR, TO^. TO- : The Use of Integral Transform. MacCiraw Hill, NewYork, 1972 



wSRBi w RvFT 


• qf^ ^ t ^ ,'3Hj^F«iR ^ Sf^ ^ ^ <3Fq^ q 

cits^f^qarFtsi^^i t ^ ?T?%r ^ m^T\ ^ ^ % 

% acBif^ ^ cfJT ^ ^ M w ait %nf^ '2fl3?F«TFT ate 

• ^ antt 'afk amr # ^ ^ ■alkjlt '3f?sff ^ fM aiw 

cH^ M ^ ^ qfeqf % ^ ^ ar^ ^ M v3f^ ft^ fir 

#IT ’gif^i 

• <3tM ^ af^ M % vsifs^ air ^ ^jiiafea ^ jr^ 1 1 w % M 

^ ^ a% gfsR ^ ^ t arf^^rfiRi ait ^ ^ I 

• ^ ^ FmrroiaT ^jt#T or^r^ % r«t fm aa wm ’tt stt 

^ K4FeCN6 3 iaar apy I ar up# a^ taa atc^ aa ^ aata 

^ ^r^R^TT li 

• ¥1^ '3^ feif ^ aiaft ^ <3 tiM % iw aiar # ^ <3n^T % 
^ a #Rl 

• a#ai ^ % aT«T t #C 3iM ^ ^ RTf$T (Summary) ^ 3rRT 

1 3iM ^ W aF TOT frRT ^ ^TT aiM f^?1t 
(Abstract) ^ WacTT # ^ 1% 1 

• aaiT^Tar^f Ri^i aii^ ffear at^ aiiaR ar^ a% 'sn^ arfl^ i ^tt ar 

^ ^ ^?r: ^ arf^ i onaiR arr ^ wrt I, ^ 

5a^ 'snaiR % ^ ^laR arfl^l a?r aiiafea ^ ’tt 'snf^ % ftaR 

aRiar rt ^rai^ I, ar is^iair arftaf^ ait ^ #aT i ^ai^ ^ ar M 
% s^nai #aait % ?ra ^ ^ i 

• ^t^ f^9T (Reference) % 'SRT I a?^ ^rfrfiat % ara, 

air a%R aR, t^fR a^, i^tR ma (Voiume)#( arar ^ ’jb ^ i aaiR % 

'3TRO aiRo ?TqT ^o, 3n?a f^lil^o ^o, 1928, 150, 80 

• 5Rtai ^ % 50 5=1^ (t^f^R) q^^?a% ^ ^ ar Ba^ ^ ^1 

• “FRiaai, %R at^ ^t^trir ato, afta^, a?f^ ar*!, 

a% ar 3n^ Rfl% i '3a#aai ait m a^ ^ aaiif^ ^ 

R[^l 

IRR ««tK* 
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5Rr 

i(o wcT^ir Wo ’fto 

MMH ’W (f^) 

[ aiH'-^TW 29, 1999] 

51? W W % ifftiw Wt4?ra! OTfMr # L delbrueckU 
S-25 SRT <SF^ ^ot" OTclt% # fRT 1 1 


Abstract 

Production of lactic acid by submerged fermentation of 
exposed methyl glyoxal. By Shashikant Kumar, D. C. Mandal 
and S. P. Singh, Department of Chemistry, Magadli University, 
Bodh-Gaya ( Bihar ). 

The effect of methyl glyoxal (MG) on submerged lactic acid 
fermentation by Lactobacillus delbrueckU S-25 is reported. It has been 
found tliat methyl glyoxal produced marked and sustained induction 
in tlie yield of lactic acid of L delbrueckU S-25. 


crar ^ crm 1 1 carers it? #cit w i% ^ efit 

SRT cR efr w % ^nrr fit ^ wilw aiRntt 

t HN^Picb '3P^ t ft ^^Tit^rr I tf4?r ^ ifniR ^ 

^ ldi^llcb<u| % Tfjnifft'*’ % ^«T feir W t 
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^TflraTRT w i3[g-o i% 


l^rnit f I ^ ^ ^rf^ wTlcRM ciir ^ ^ w 1% ^ 

^ cRf f^r^ cR;[crr I ^ ^ ^si ^stt ^ #?:# ft 

1 1 w SR7R f^ Pinion' ftfef) <51^ CR wflcRirar % sdcrMt Jnrrcr % 

SfTfr '#ilPT tI 1 1 

^if^ wit^ra^ % ^TIRTT W STTl 

*nWT : 100 fM -wm ^ fT«ZR cf5T wq ^] 


^iki 

... 20%(w/v) 


0.38% 

(NH,) 2 HP 04 

0.25% 

CaCOg 

6% 

pH 

6.2 toR: ^ ftoFT WJ HHto 

totoFf 

15 ife ^ ^ Ri: 25-30 ito W 


JIja; #nP5 : Lactobacillus delbrueckii S-25 JfJl# ^ ^cf^RT We ^ 

qcf tf5B5=teT ^ Wl 

^ : 45 4% 5^ 

^ W : L. delbrueckii S-25 ^ 0.05 ftF^o ttcFftftqW 

srgf^ ; 72, 144 ^ 192 ^ 

fe^ 'STcrfll: 144 ^ 

L delbrueckii S-25 ^ ^ ^ rI 1100 Mr HT^FT ^ to 

w 4 t w f=i 'irf^ ^ 45° %o tR48q% ?icp f^Tcf^iiz fto I cTfRRig; cFt 6.2 
to FIT w ton toR: w ^ 6TFcr?w FiRT ^ I 

qto toft 

Rjil^ci toFT % ^itor ^3^151 1^ Itfto 3TRT Rqr -sifeto ^ 
fSr^rm fRf 1^ twft l^rto sni to w i 



'3T^ ^ 
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: L. delbrueckii S-25 SRT f^R%?r f«iRr^f witcRM 

§'31T 2ITI 



(M/1000) 


4N r\ 

'SPvT ^ 

100 ml. 

sRT 

fSfT §ikT 

144 ^ 

JT^cf) 

4l[Jl=b 

7ilcfs(ch 

gi 

<SF^ 1 
^ 1% ^ 

¥RT 

72h 

144h 

192h; 

72h 

144h 

192h 

(-MG) 

+MG 

“ 

4.368 

5.284 

4.783 

2.361 

1.438 

1.422 

- 

■ 



|g| 

■1 

■ 

1.451 

- 

(-) 0.2271 



■1 



■ 


B| 

(-) 19.5117 



- 

3.178 

- 

- 


- 



4.0xl0“^M 

- 

3.065 

- 

- 

3.658 

- 

(->41.9947 



- 



“ 

4.549 

- 

(-) 58.8380 1 


6.0xl0"^M 

- 

2.003 

- 

- 


~ 



7.0xl0"^M 

- 

0.118 

- 

- 

1 

6.602 

- 

(-) 97.7668 1 


8.0 X 10“^ M 




- 

- 

- 

- 


9.0xl0~^M 

- 


- 

- 

- 

-* 

- 


10.0 X 10"^ M 

- 


- 

- 

- 

- 

” 


* #f cBT ’TTSzr 


** WftcRM ^ 

*** 144 ^ ^ ^ '31^ ^ '3iJtgi3Ff 

*.*** SfitecB 'SM Si5t '3r-'HT2fcB ^l^T ^I?<icB' SF?! cBT ^fkl % 
^q#rr % im ll 

fcTEra^ ± 2.5 - 3 .5 % 
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% 

W«inT?T«ITN'<^HT 


iq^o t?r|E6i^ s-25 snr frfef? otm % PihI^^i f|j^ ^ ^if^ wfi=rerar % shttct 

cBT 'STHTIR cfj^ ^ inn qft^TPT ^ i^ ^ f I ^ ^ ^ ^^ncTT I i% 
WilW ^ siqR^I^ % llf^ SP^r c|^ ^ cR7 SFT ^ ^ li 

WT)=FP^ q5t PB(PT ^ ^ qr ?l(^ich '3ppf % ^3?TFPf ^ g'STT I 'SffefKPT 

tfei7 '3PPr (5.272 irro/ioo Ml") 144 ci?r pcrffljcj^ ^pcrj^^h arcrflf wtIcrm 

^ 1.0xl0-=M qr m 1^ W ^ Ril^ui cit ^FU ■Jf 0.22% Wi 1 1 

^ arsiPH % w mm I i% ^tf^ ^'^ralcRM |cf€(RpT % pflif ^ ^rf^Tife 

(L. delbrueckii S-25) tol 1 1 m ^PvT % OTPPT ^ 5#, apftmm ^ Pfepk 

^ ^yp'if^d ^ ppss frar 1 1 

^ ft% qr wfl^FM L. delbrueckU S-25 q5( 'Srf^T^ c^ tt^qTfPf 

% ^^rTEFT HI?r 'apres ^RcTT I f^rat IlfefJ '3P^ ^3?TKq 1 1 Flft 5PflP 3:§# I 

f% WftcFP?r % L. delbrueckii S-25 qiT 'SifW ^PR5^ ^ 1 1 ^ ?TPl5t^ 

% qfcT aiMw 1 1 wtoM q^ p# ^Bqrftftr I 

^ crqr ^sT-2PTr^ ^ qlt^^ % ^ ^f J^iql^ra^ qq tptW ^ ^ ^ 

% fter q^t q^5rr t qfpfr i 


rR?r 

1. qrolq tpro %o, : tft-TTg- #o gftftra’, q^qqiR t^q ■^liflfW feqf^raprq,i975 

2. ctrqqfRft %. : J. Biol. Chem., 1968, 243, 617 1 

3. fPR, tjo ’Pf, ^ ^ qqr ^M, : Indian J. Microbiol, 1991, 31, 139. 

4. 3it, qpfr, 6TRo w ^IcqllfqH, ^o 3T1 o, : J. Bacteriol., 1961, 82, 706, 

5. Miq, #0 , ; J. Bacteriol., 1974, 119, 805 

6. %, r^o xjto ^PR, tRT ppqiit, # qqi %, pqo rpto, ; Oriental J. Chem. 1998, 14, 139 

7. qiq5i:, ipa-o (1998) qqi iq^PPT 5^0 1^0 ; J. Biol. Chem., 1944, 138, 535 

8. fqfp, qp, ^o TTo ^o %o psrr f^iqR, ippo : Ann. Chem., 1956, 28, 350 
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‘d” STR# 5Rr iw a >« l 

(E. p. R.) ^ li ilK) ^ aiam 

i^r^wR ?vii?raR 

?i«rT 

3 tno %o ^ 

WlM*l f^i’TPT, l^nfRR ffTIfRR 

[!M-< 31 cf^ 26 , 1999 ] 

?iRi 3 r 

fM^r % #iT flr^RT (Perturbation theory) W 4 ?!^ 

^ m ^EfPrf^ I (^Hwr eh^ 'Sirq^ ^ otm 

^ Met m t w I), 3^ g_^ 

w G ^ WIT Ei?!’ 1 1 

Abstract 

Theoretical studies^ of E.P.R. spectra of tetragonal (D4j,) 
complexes derived from ^d^’ configuration. By M, R Yadav and 
Ram Kripal, Department of Physics, University of Allahabad and 
R. K. Dubey, Department of Chemistry, University of Allahabad. 

With the help of second-order perturbation theory, the calculation 
of gii gj^ g^y and G have been made for ‘d^’ complexes having D4|^ 
symmetry. 

^ ^ ^ ^ ^ I fM sirr w ^ otph 
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^TT5;cr, TFT crnr ^ 


,3PRf ^ itcf^FT WIT -313^ (EPR) ^ 

f^fcFgFT % oq-clfR % ^ ^ ^Hcbl'd RIH ^ ^ 1 1 3^ '3TFFr ^ 

aiFFT % ^ojf ^ 3 TaFFT 'STFR ^EFJ^ ^ ^ ^l^Rf 

(Crystal Field Theory)^^^ cf5( FlfFRlT ^ fe^rr viiT ^l^ixlT 1 1 ^ ETI^ ^1^ 

^ ?^=f 5 R ^iw^T 313 ^ % ^ ^ fc[%Frr ^ ^ tJTr iFicf^fir cpjff^ ^ Ris&h ^ ^ ^ 
I f% 5 itTm?Tcp \ 3 TRH FPJ^ rfSlT 3 ^ 3 TFFT ^ f^tcF^Fl 3 =F FFFR =P?FF 
^ ^71^ '3TT^ f I 


feSRT 

^felR ^ WTT mm W 3^ (Spin-orbital Coupling Constant) W 

31% IJ?’? WR (Hyperfine interaction) % 30Tt ^ nRcirfd %% % 

(Covalent) ^ % W^T-msT 1 1 

%)% ^ fffiW ^ (Crystal field) % %3 5frf^ (perturbed) I , dt 3^ 

'do'df W FR 

H = XL.S + ^H .(L + 2S)i[m%\ 

Vim ^ ^ 3^ 3TcrFiT % %rq citfi c% %R 

I- 


{^ifJHU^^f^ = 2 ^H.S' ) 

m 31 ^ ^ ^ witsFT m ^ f ^ W 51 ^ I 

(xiiQai.S -H p//.LIv|/(j ) 


£( 1 ) 




Vim 3S1T fe%r ^ ^ rrcfj wei irW m X ^ . h ^ 

^1^ q%' w«T ^ ^ - 


= 2p(5/; - lAij)S.H. 


^V = I 

'' n^Q 


(y^(L.lvK„) {^„\L.\\) 



virm\ 313^ 
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g.. = 2(5.. - Xa..) 

‘j tj ij^ 


% <5[mR qr FT WTT ^ 


(1) 3^ OTcRSIT dt 


§11= 2 


=2 


1 - 


3X 

AE, 


(2) ^ dx^-y^ 


5ll 


= 2 


1 - 


4X 

A£. 


=2 


A£, 


Y ^ 3S ^ m ^ TT?itf^ ^ m ^ TF 

I i^RT^ TTf^ W7^ ■T1>TI#r #TT 1 

TfSFT % f^5r 


^ P h'p h' ^ 

£ +P H' + TT-^ 

V 


10 ) = 0 


TTSTT 


p h'p h’ p 

H = E +Pf,H'P - X °/F ” iFV ~ 

o 0 o (E - E ) 

;i5t0 « o' 


^ fir qsiT -anq^ li 


1 > = T I 0 ) 
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^rrsicr, tft ctstt ^ 


f PH' 

T = 1 - y — ^ — 

F _ P 


+ I I 


P H'P H' 

n m 


^ E - E ^ ^ (E - E) (E - E) 

n^O n o m*Q ;i?t0 « o '« o 


PoH'PoH'+ ^ PoH'PnH' 
, {E„ - E,f 


<i) = ( 0 I o> , T*r=p 


<s{^t ^i%cr ^ ^ sf?r I, 


< 1^1 ) = (Ol|l 0 ), ^ = T*^T 


PHP=P XL.S + Q(L + 2S).H P 

0 0 0 o 


l^^.HP 


P H'P H'P = {0\Li\n) («IL.IO) (XS. + QH)(XS. + &H^ P . 

o n o' J \ J j\\ > ^ i] O 


(n 5* 0) 


:.H = E +2p5.H-X 


uin) {n\ 
(E-E) 


XS. + + pw. 


^ wrar ^ 


E^-E .F 


(E^-Ef ( F -£ j 2 


=2 


^ 3-^0 (E,-Ef (E^-EJiE^-E^) 
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'Sn^JlW f^T^ % wm v3T^ ^?Icp t%^lRf (M. 0. T.) cfjT ^3ti%r 

f FT Plnf^RsId I :- 

(1) TifcT ^ ^ JHM ^ TJif M % WT =BTm 1 1 ^ ^ WcfM 'STTd'm 
#TT ^ iwicr fcf^ % cfn^ ^ li ^lufcr ^ 

>3?^^ ^f?!' c^ cft cR fBFR: ^ ^ ^ I #!: ^ ft fMr ^ cFit ^ 

mWT TT m ^ W ^ TTW 1 1 

^ ^51^ -STW^ I, cTT (Trigonal) ^ ^ ^ fen ^ TFBcfT 1 1 

m 3^%?! z-3T?f cf5)|^§Tr ^ fesTifer ferr I cit ^ fci^ ^ ^ 1 1 

A:# ^ fZr ^BSST c|^ w4t FIT ^ FT 'ST^fer f^cFjHf fe ^ felT ^ I ^ 

^/x--r ^ dxy 3raFIT ^ f cT«TT fel% fer ^ cfir ifR fell ^ ^Tc^nT 1 1 
s„= 2.0023 + f|(-rf^,_,,-dx,j 

= 2.0023 + II (• - dir, djj) 

(2) 3T^ cfe Wr ^ 3T#T fefe fe TTFTTfeTT ^?TfeT M 1 1 

(3) cficM fer%r wsT B ‘ w E * nn feirr ^ f i 

2b g 

fs Cu fer^r F^fk I (^rwiekk k feft I) ^^tt 

fel% dxy cfj^ T\ ^l^Pkr I#cF5FT FffkTT fk I Fk ^ fekcT TT^TT k?T t^Fi; 
^8^1 fen (Pronounced, broad and shallow peak)^*^ TFiT 'mrlT ^ I sidHI FTcf^mT 

I fe ‘d®’ ^ % FFB^nfer Cu ^ F^T kffcT felT qcn fe>r ^ 1 1 

MiR®n*T?T«ITf^^’5RT 

kk fefer W«T TTR B * ,s* W £* % fe( TTklM T^S aikkk fer 

Ip 2g e 

^feltl- 


a.di - 0^. (/ = 0, 1, 2 ) 

(iPiR) (fcl'jia Octrahedral Geometry F Tetragonal Geometry) % cBlFT 
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TFT fw cTsrr 


B* n - n itcIT 1 1 

U 5 p 


<t>o = + ( 1 -F) <t)^ (F ^ 1 ) 


^3ti^ ^ cfjT JFik ?fF[% A cM Agj_ rcctt ^ wr ^ f 


^ {b: iw \b* ) (B* \L \b: > 
Agjj = -4 X — U .... is ^ 2 . ?^ 


(E - E) 

^ n o 


^g, = 4 X 


<G“‘ i//, IS* > (B* IL l£^*> 

g 1 -f Ig' ' 1 ,? z s' 


Lg » g ^ g 

(E - E) 

n o 




«,.-s 


a: 


^ ^ ik 


r.^ =^:nf^ i % It ^ ^ c|5t ^ 

^ tk ticl^l (ilpH=h i ^ k ^) 


H = ^ (/■ ) / + y (rj /, 

I s ^ nv m .s ^ ^ U I . 

/=1 


/, = I S + I S + I s 

I .s XX y y z z 


Ag 


8 a^ a^E 

O 1 


'M 


■' A. 
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2 a a, 2 a a, 2 a a ^ By py 

O I O I 10 


2a„aj 5;, 


* ^<.f\ !m,, ,„,,_fi!LA 


o \ 


. 4 ^.<„A'v>('-^v- 


4 a^ a^ ^ 

O 1 


M 




Agi = 


2a^a^ 

o 2 


l-n^ {rfj<p^> + (l-ll^)''^ ^ <<i„l<p,> - ^ (“i.lVp) 


^ ^ i * 2 y^i 

0 0 c/ -t, 


p!p 


^ d-A'"- ,y ^ 


p:p 2 «l 

M 




Cu cr- ^ g ^ ■'TR fclftjT ^ WTT SHT f^I^EMT W I 

^ JPrtWRi ’TFT % t W^ff 1 ^ W t - 



84 tfRcT, TFT fqiW ^ 


1 


3FT '?to 

?tsFr ^ ^ 

Cf 

^11 


a 

®av 

G 

1. 

F^iFll'dch ^ ci5t ^ ^ 'TK 

2.614 

2.215 

2.288 

4.912 

2. 

HT5 ^ te' ^ FI 

2.307 

2.048 

2.134 

6.395 

■1 


2.268 

2.044 

2.118 

6.090 

4. 

p- -STf^qT xlsiTp-^^FB HT«T ^ FT 

2.256 

2040 

2.112 

6.400 

5. 

?B§FB Hr«T ^ qr 

2.239 

2.033 

2.100 

7.242 

6. 

M5-M5 'SricfHlFR W TTI^ TlHrcbtTH qit 
HIST ^ q^ 

2.217 

2.049 

2.105 

4.428 


g - 2 

>3?^ ^ g ^BT G <3ri^lHrf^ G = — ;: % ^JTRTT I, 

^1 - 4 

snr ^ ^ cBFR ^ ^ <3TRTft=B ^ ’TFft f I 

^ G >4 M 3rRff^ fllFTT m FPT ^ 1 1 G < 4 cFT 3IRrR^ 

1^ ^ ^ f I 

S^ = l te„ + 2 ^ ^ 2.23+ 0.07 ^ nt % f|qT 3iwf % 

iJjT aicIFFt'^J % ’TFT t ^ 1 1 

fcRRT-iirFT 

'^^4) Fto ^o X^To ’hIIo'TtI f^’TTn’, 5xni§is||<^ fcT^clfciyi^q, ^TTTfTfK % '3)wt1 
'BTHTltt f ^$ilc|T % TTpfFT TKR ^fFlT %l 

f^ 

1. ftiPFg;, ^O x^o : Inttoduction to Ligand Fields, Wiley Eastern Ltd. U.S. Edn. 1966. 

2. >3?lFFr, x^o cFF mw, '^o Proc Roy., Sec A 1951, 205, 135 

3. ITeT ?ra^, #0 t^o ^o : Introduction to Ligand Field Theory, McGraw Hill, 1962 
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4. snw, ’Fo Wo : Proc. Phys., 1950a Sec. A 1950a, 63, 25 

5. hT^h) , : Journal of Physics C, Solid state Physics, 1976, 9, 3277 

6. Wo : Chemical & Biological Aspects of E.S.R. Spectroscopy, Oslrand Reinhold, 
New York, 1978. 

7. WTo ^o %o ^?ir W, %o ; J. Non Crys. Solids, 1982, 50, 137, CA (1982) 
83898a. 

8. 5^, Wfo ^o, ]%, TTo h«TT ^O #0 : Transition Metal Chem., 1985, 10, 473. 

9. RbRirtH, cTSJT : Journal of Chemical Physics, 1961, 35, 1491. 

10. #0 5^0 : Journal of Chemical Soc. 1970, 1498. 

11. 5rr52T, '3n^o tpro, ?rsjT ito W° : J- Chem. Soc., A 1968, 1978. 

12. gt, 'STRo % 0 , xro cRlT 'SfRo #o : Polyhedron, 1987, 6, 427 
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^ arenR M*f 

^sPT^tsnRIR 

[am-^JR^ 24,2000] 


^TRRT 

WRR ^ 3RRR ^ if ^ ^ Wm A i ^ 3?arqT 

w I i:p5WT ^ ^ -A i ^ '3rf^ m irsm pr 1 ^ 

% <3Rnfe, # <3mH ^ f%f% itrtr I, tpror ^ ^ 

^RT '^, jraR ps 45JT SIT I ^TTOT WT5 % 5^4sils 

% 'Srf^ ^ ^ # w w I «?Rrar ^ IRT % m f^^e#T 
aar 3TRRrf^Ri ^ W cRT -A i' SR W I 


Abstract 

Sleeve separation as a determinant of Joshi effect in nitrogen 
under uniform and non-uniform field. By Jagdish Prashad, 
Chemistry Department, Meerut College, Meerut. 

Studies of Joshi effect A i in nitrogen have been carried out 
under an uniform and a non-uniform field. It was observed that -A i 
was larger in the former case. Under sleeve excitation, which also 
gives a non-uniform field, the negative effect was again lesser than that 
under uniform field excitation. This has been ascribed to the greater 
surface area of the electrodes in tlie latter case. With decrease in sleeve 
separation, the discharge became less intermitant and -A i 
decreased. 
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A i ^ % ^#@Fik 5mFr w ?r?PT <3?% ^frsnf^ -sri 

|6TT 1 1 I^cb-HHH W 3IWT ^ A / ^?2RR 'Srfet, ^3=is[f% '3PT 

<s^ ?f, ^ 1 1 -ai^s w '3RRR M ^ X ^i?RM ^ % 

1^ ^ q:^, A ;• cfjr arsRRr ftp^iT w 1 1 crjT ^ cm ^ 

WWR cfsiT <3mF\ ^ qit 5n% ^ ^ w l ^ siir ^ 

y^F^ci ^rce ^ c(i^ ^ c^ am ’m eir i a f ^bt oraw % 

qfe#T CRT ^ 3TS2RH W || 


!i%n^ 

WTFT ^jqcRqr cht ^Ffrak? w 115^ fci^^ qf^sr ^ qqnf^ % wq 
^ I A / cf)T '3TSWq 19 fMo cZM q5t #£1 q?ft ^f ft^lT W, f^Rl% 1^25 Mto 

^ qR cT^TT ^ ^r, 40 fMto q 5 t ^ q 5 t ^ c^ M M qr 

^ qR qmwr w, ^ q^t^sffl q^^qpi^M^msT 
F^lRd qR^ % cfti' ^ ■cilsbcbl'Sfi’ c^ ^-qfjiqt % Sqj 1 ^ W I ''JpfcTs ^qRFTR ^ 
^ ^f^f^qqr qRrf ^ ^<7i4^sl ^ cjtrt q^ q# q?! ^ qqtFf qrf^ rot w l 

f^raqfq q^ q^ 3 ft 3: qt: qqi McT if i¥tf^ fell w I q# q?r q^^ qR qi^^'l^qq 
% q^rfkr qRcp ' 3 R 1 ^ 20 Mo Hg, 20°c m qi^^TRr % m 1 M w i qqft q^ 

^ Mr sFT^Ts qqt |q ^ M qr q?t q^ 1 qR^ qqr qnqqrnsr % gfe 
^ Mr ^ qqqM f¥M % qr^^R q^qq q 5 t q^ I '''■ ‘°’ 

A / qR qqcmrqq ^ qqiq c^ Mrqq ^ ^ qR^ qrsqqq M 

w I qqr^^, ^ q 5 t Mqq % qqR qR 0.2 Mo M qqqR % qM M % 
q^nM qR% wrr ^ q^r < 3 rftr ^ ^ pqiFiqr 'srsrqq M w I 
qqft % rcit ^ ^ ^ qr ^q^ M q^ qM |q tut wi d^ 9 <w fMifq q# 

^ M ?^q^ wffif qR, iM ^ qRpqq %r Mq M 1 1 qqqi^, 
q^ 8 % 25 Mo % q^RT ^ qqq% IR A I qq 'srsqqq M qqi I 

Rqqqqq ^-qMr % qrs^M t qm ^ q^ %m q^t ^ q^ ^ sttr / qlM 
sfi" qfR ^ MttM « 5 t I qqft qq q5M qqjqq Mr qqr, fMfq ^ qqr 

MtM qqr RqRiqR Mtq M ^ qf 1 q^ qq ^ jisq wr ^ ^ qq^i^ qrr 

M ftcTT I, '3Tqfq; Ms w MM qrqM ^qr fefM qM ^ 

qsfq % %R q^ ^ qqi-qR qqfq M Mrit i 
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W ^ f^RI#T '3IRWT it ^ I ^ ^ ci5t qr 

^ wj^ 1,'*^^ #( #Er cit % ^5q M % ^ RicbRid qtt wr 

sfRi. ?K sir siT^ f I ^tsnrf qr ^iFPif ^ #5r % setm #m ^ s?q 

sfiFf-xsppT ^ wm 1 1 qq qqq 3Tsf ^ if qif itm 

I, IK ^ qpf ^ % tm t firq^ sir qqfq q^R ^ f i 

'Srjq^' ^ % wm t ^itzsit qft^ % qq^r #m cm sr sHitr q^ qqr #r ^ 
1 1 f*'*-*^] sfM Tnrrqq % qq^ qrq#f^ qrf^ sFtqyt qqr zifep t^q^PTR ^ qtt 
sqnM, fcT^pjfq % ^ktq qnqqt q^t ^tsR % qqpq, fitq^ % qqsf-^ppR ^ ^ % 

45c^ww, qrq % ZTRlftqi dell % STR^T ^ qieT q^eiistr q^ <H<s4i q^ 'Jiiefl t i sfqq 
wqq zTf^rwr -25% qtt, qqerqwr ^ q^q^; % z{f^iqoW53% qftqiR q^t 

qtt 041041 ^ ^eic^ls ^ qqsf-qwR % wr^ ^ qqpq ftpqrq ^ ^kR fcr ^itq^ 
% 3TTsin: qtt ^ ^rqqfr 1 1 



ctsp 2: ZTERR ^ ^ZRTid'Z^qR; 
qqJS : ^-qkRMd=8Mro%Tqq: 
qqi4:d = ISfkito 
q£F5:d = 25tMo%qTql 





')() 


^«IT ^ 'Srcq^ % ^If cT«ZT OTTT I % q^fr-a^R ^ ^ 

-A (■ m ^iftoTpr 1 1 (f^ 1) W, ’It '3Tcl#cfFr |'3IT I ^TR- X 

^atcRIW ^ (p X d) % t;^ TfFT % f^, i^WIH ^ q=b'H’Tl^t ^ ^ 

Vm CRT ^ JFT ?Trl ^ <3FT M STTH MRufmt % 1 1 

fcT^rai qcf7 fir^ 'sfk crt it? cn^ % ^ cRf % gterr ^ wr w 1 

m ?R) 3TR[cfit$T ^ ^ ^Fspsjt 5frer cBRf cfi^ ^f^o, 21 ] 'Sicfw ^ 

§'3TT I; ^ 5R?R % ^ ?FnTiT I 1% ATcTW# '3n%^T ^ 

Wl4)cb<U| -ato !T^TT# ^ 1 1 ^ ^ 5CT1^ cHtfRT % Jratiff ^ w ^ I i% 

mj ^ RpiTft^ Ff^ ^itt ^ f , ^ SFT STRT’Slt ''R, tel5t '3IT^ FTKT 
sjKT % Fr«T ^ ^ 1 1 1“°’ aTR. -gRT EfTF RFRT 3TKRH % W F’TT 

tr^RWR ^ ^ 5?RT '3RRIH ^ ^ ^ FMT F2JT qRFI«l ^FT «JT I 

W 5IW % sraFF ^ ^ ^RRrait % ^ vaicRFF^It Fn#t3Fr % wft, vm ^r irt fm 
FF?T ^ 'STrar 1 1 '3RPTR ^ ^ STRT ^RT FtRRR ^tRfM ^ Vm if fRT ^ ^FFT 

I, ^raf% F#-STRT V-Vm CRT WT M 1 1 '23-2'71 Rpg ^ cRT % FTT^-ITcBR ^ 

FTTF-’qTF ^ ^ # 5?9Cr RrsrfFR JRRcR |, cRT cRf W^ FfFT 1 1 f'*' 

^ FRt^fer gFIT I RR qsRFqR ^ ^ ^ ^ if FFR M t fcfFfer sft, 

FRFIRr ^ ^ ^ ^cf^tS % FTRFnF FtfeT 2ft 1 ^ PI^RR toRr % 
^ ^ ^tcTRt c(ft ^ ^ I ^ W t f% A / ^ FiRicR^ rPT ^ f ^ 
"Rft 2^ ^tcfft ^ RTcRFcFT ^cfl f 1 '2*1 f^-F?r 2[ft 5?RT if, F’WFRT 

2fft FTciFTr ^ FtRIcR -A i t<i^ ^ oJUMT ^ 1 1 

FftF FtRJFT f^Rl% ’ft FRRTR ItR Rff% ^ 1,'^' F^ FRnfcT A / ^ FTS3RFT % 
^ JFRR % qft^F m gcr I ^ Fft^r ftRft wtm 

^ Vm 5RT FR FtRi^ «[T I FIWs Ff ^ ^fim I % fl^gcRT cf^t '3TcR8TT if 

<S^ FRPTR t[^ 1 1 f^-cM 5^tcF^ clft if ih.u|TFI'cR ITFTcr cRT FftFFT 

’ft Fte qj I cPfffoR Ffk F#JR if fcRRfF F# qft ^fcfRf % Fftt mm I, FRS 

f^^-cRT qft <3^m ^RlRt ir 5RRr?T-?^<^^Ht 2Rr FFRifF ^TT 1 RcRFFR ^ 

pFT i" Fft^ F^RF % FRPfF -A / cFT qR'FM FR ^ cR cJFFT I FffF 
FftFF if 2RT ^€fF ^ FiRrr im ll fiRFiF ^J^tF ^ FtRrr ^ FFFT fi 

\3#Icf3 RrfRT % ^fFF ^ m FFRfF FtRTcR ^ | P^l 

FRRT-Fffcr ^ FFi % wq qi^llFicR PPM qF W (RrT l) I Fqi W, Fftqf-FRRIF 
qi qFii ir ffr% RtRr m ff w ^ qcRr?T-?^icf?^it 2 rt ffr^f a / qi- 

FRR cfRcTT 1 1 ^ FRRT-Rffq- ^ % qFi it -A / cp qz^ qft cZlTMT ?tdt 1 1 





01 


^ '3icnM 4 Mto ^ cFT 2TT M W ^WTcR % ^3T£I^ ^ SIRT ^ 
I f^WT % cf^R^ f?rW #[ ^ ^ i^RI% -A i ci5t 

IRR: ^ 1 1 WFT t:^ fiRZ ^ giTr ^rqf^cfdl ^ ^ I ^ JI?r I^<HN^I-U#T§TraT ^ 
cirqr R# 2 f?r eTcRSTT ^f ^ m PRraz 3ici?fr^B%T ^ i 
?t5T ^ fcfi^ rr^TJf w I, ^^'is aicRM '3?^ % wrm 

^rrar ^ 1 1 ^ ^mcrini ^ ^jim I ^ strt ^ ¥rt ftm I i 

siRT ^ ^fJsT ^ t I ftR sjft-sift 1 fs wr ^ RR irrar 

^ M I T5^ I, ^-cfjift fcRRf^ ^ ^ RiciT 1 1 m 

arfcRflR?, ^r^Y'jpi', I1I%4 h w sif-arfcRn^ Y gen 1 1 RRfSqcfj 
'3TcR2rr-3it ^-SIRT % cBRR ^R#]- 3llil%ii t ^RRT 1 i % gzY t 

^ ciY cfn^Rilr ^ ^ I 'aftr f^ra^r 

^ fl RRT 1 1 ^ ^ ^ '3FlcB 1 1 w ^^TT Y ^ 

5mi^ % ip- ^ RRfr I, ^2rT-«3# ^ ’jBRfer cilt ^ 

^ sTiir % p iRT ^ ^ I ^ ^Rrtf 

m '3Tf^ ^RRR ^ RM I ^ p5 f|q% f^rpcnfciT ^ wt 1 1 
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[ W-W^22,1999] 


^IRRT 

^ ^ '’T% f 

^tflW ^ % WW % msr ^ WST ^ f® IFt4’ ffe M 
’it f I 


Abstract 

Study of integral transform of matrix argument. By R. K. 
Kumbhat and Seeina Singhal, Department of Mathematics and 
Statistics, J. N. V. University, Jodhpur (Raj.) . 

The paper deals with certain properties of Stieltjes transform of 
matrix variable defined by 

G\P) = J IP + rrV {T)dT.R{k)> 

T>0 

Some tlieroiems on its relationship with Laplace transform of 
matrix variable are proved. The areas where such relations can be 
applicable are pointed out. The tables of Laplace and Stieltjes transforms 
of matrix variable are also given as an appendix. 


1 . JRdT^’ 

1.1 ^ ?n[% W«5r WrR 


■FiP) = ^,[kiP.T)-,f{T)]-f{T)] = jkiP.T)f(DdT 


( 1 . 1 ) 
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crm #TT 


^ dT^ I ^ /"( = [P, J)^«TT T( = [t ,,])mxm erf 

% £14!^ cb rff^cra” Hi%i%cF 1 1^R%m(m + l)/2 '3Tf^?T ^ fFT^Ts O I 

/^erfef WT I W ^ 

F(AB) =f(BA) = /(B^^^AB^'''^) = f(A^^^ B A^''^ ) 


cTSJT 




.dt 


ml 


.dt 


'■fFH^ £l4rfl'^ ^’rf'ei %^Trr>Os|diai%l r£J4lcHcb I 

fefiPTH flm I £Tf F(t) ^f(p) ^ WTP^ ^ rft^Trrf?r cfjW 1 1 P W WT F(P) '3Tft 

1.2 ^ ^ tlMW 

rf^ f’T 'Sifl: 


K{P .T) = elr{-PT)% 




P = [5. ./)..], 5.. = 1 

>j^‘j ‘J 


crff% i = ;, 5, . = 1 /2 crff% / ,i j . err W = / r X = X cit ( 1 . 1 ) % 5nH frar 1 1 


^{P) = Uetr(rPT):f{T)\= \ etr (- P7)/(7) r/ 7’ (1.2) 

r>o> 

^ WlcT ^ MRR cfiWrRTT 1 1 

1.3 W. ^ WtR 

kiP .T) = [P + T]~^ .R(X)> 

I P + n = det (P + 7) (P + 7) cHTFRf^FB' (deteraiinaiU) cit (1.1)^ 



^[f|cRr mRR sram 


‘)5 


G^(P) = UI^ + ^'^:/(7)]= + ^:f(T)dT,R{X)>^^^ (1.3) 

WI'CK «b^dWI 1 1 

^tcf^ ^[4. 5, 6] ^ t ^ ■arfe^T ^ 1 1 

?M ^ ^ ^ ’T'iSTt (1.3) % ^5FPT ^ W ^ 

w+ 1 

/(X) = /-i[r^(a)iy|-“^ 2 r’[G“(7)] 


m + 1 


r (a)=7c" 
m 


4 r(a)r 
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f, m-l^ 

^■21 

r 

““ 2 

J 


/ 


R{a)> 


m - 1 


2. ^ 5BT ^ ^ W WT % ^ (1.2) cTSrr (1.3) SRT ^R'HiRicI 

^^cRT ^ % ?tMRT ^8TT % per w ^ 1 1 nfcfFrrf^ ^ ^ ^ 

pcrTfp^if % Mr pf ll 

OPPPP c[5 PTSHfr psTT^t^l pp PPl^ PPT P?r ^ I 

PPP ^f (1.2) ppr (1.3) % SHP^TS dicbRiPr M PlHPci^ ppf^ uTrtPT- 

^{P)=fiT) w G{P)=f(T) (1.4) 

fcfqlRct pR Alberti mxn P'f % PIP^ pRlP PPIPPP f I 

2.1 

^(?^iP) = g^iT}^^\ %iP) = g^D 

^ l^^iT)g^JT)dT = \g^{T)^^iT)dT (2.1) 

T>0 " T>0 

P^i^i^g/r)pPT fcitr^rip^pPTPPipi^ ^4aPi ptRipt^ 

^1 



‘>6 


'SHRo ^qr #TT 


JflH I 


^STT 


<^^(P)= J etr(-P 7 )-^gj ( 7 )^/ 7 ’, 

• T>0 




(^^{P)= J eti(-PT)-^g^{T)dr, 

r>o 


1 (j)j (7)^02 = 1 [ /etr(-: 


T>0 


/>0 U>0 


TU) (m) d u 


g. i'l)dT 


% sFT qr 5FRT ^ cjrf^ STfcT^ % aRPfq’ STJ^cT I - 


J ^,{T)g^(T)dT = J i>^(f/)r I t\x{-TlD g^iDdl 


dU 


'3T^S5Rt^f|[^|'31Tl 

2.2 


= J giiU)irAU)du 

U>0 


^0^{P)Tg,(T) ^qr G^_iP)^gJI') 

^ ! G^(T)g^{T)dr= jg^(T)G^(T)dT (2.2) 

T>0 T>0 

f% » T) cfSir g^^T) % tR ^ fr RPTIcRef 

^ : ?rf qiR I 

Gj(P)=J ip+rr^ (7)rfr.p(A,)>^^^ 

cTSTT 

G^(P)=j ip+rr^ g^(^DdT.R(k)>^^^ 

T>0 ^ 



Jif^cRT ^ 'STST^FT 
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I G^{T)g^iT)dT = \ \\T+U\ ^ g^{U)dU]g^^iT)dT 

T>0 T>0 _U>0 

3!crs ^ SFT ^ ^ ^ ^ 

I G^{T)g^iT)dT = Jg^(J7)[ I \T+Ur^ g^(T)dT dU 
T>0 ^>0 _T>0 


3Frs 5I%T fSIT 
23 


= J g^(.U)G^ {U)dU 

U>0 


_ m + 1 c 

G(P)|/(7) IPI 2 ■ fiP) = nT) 


GiP) = 


^■., ^ I P r ~ irr^^^F (|i,v;^ + ia.;l-Pr b'JiiT) 
(?t+n) L 


m -1 _ . . m-l 

i?(v)> -75—. i?(?^ + ^l-v)> ^- 


■ ^ T ^ ^ ^ I w/ 5 FT mxjn % mWf^ 

(identity) ^ ^ 1 1 /TT) ^?TT g(T) tfi ^ ^ ^ ?WRR 

^ fr 3fR y^icbol '3[Pitil(l ff 1 

Wl% : MT I 

G(P) = l\P + T\''^f(T)dT,R(k)> 

T>0 

wz + 1 f , , , „ _ , ^ tn — i 

\P\^—f(P)= ]\P + Tr''h(DdT,R(\i)> -y- 

r>o 

( ,+ 1 ) 1 

G(P)=liP + rr^irr^-[VJ[ I \T+u\-^hiU)du dT 
T>0 _U>0 J 



'3TRO cpo cpqs ^ #TT feleT 


GiP)=jh(U) J ip+ri"^irr'"'^"*2 Mr+t/i '■'dr du 


T>0 T>0 


T ( v)r (X + n - v ) , , 

u>0 


h(U)dU, R(v)>^^, R(k + \l-v)>^^ 


[ II ( 5 ) cfrrJI #' T ‘ cR ^^ 


3q%T |'31T I 

2.4 


^ G (P) I f(T) m\'¥(P)= fim 


L 1 y ~ tti — 

G(P)= in^" 2 'F(7),P(^)>^ 

m '' ^ 


W I fl ? 


'F(P)4/(7) 


\P + B\~^= ^ ^ ^ I 

r (k) 

m ^ ' 


(2.4) ^2IT (2.5) CRT JPfPT ^ ^ (2.1) % JTIH #Tr ■ 


P (;^)>- 


[ I ( 7 )^ IiT 5 I % r ^] 


J ir+BI ^f{T)dT =-:=A^ j etr{-BT)\r\ 

T>o hG r>o 


x -(^) 


iT)dT 


sfcTs (2.4) srrar ^ 1 1 



% ^FfT^ ^FTRR ^ 'cfTHWT 




^ • ;i%f 4 c^ ^ cfi^ % f^r 

f(T) = in' 


, m + 1 . 


(2.7) 




'P(P) = r (M.)1P1 ^ = IT"! 


- )H + 1 ' 

n-(-^) 


R(ii)> 


m- 1 


[qitftlS(14) cfjr5r#T ] 




G(P) = 




ffi+ 1 m — 1 * ^ ffl 1 o\ 

,i?(?.-^)>-T“ (2.8) 


,i?(H)> — 


['?ftf^n(4)cl5T 1 


(2.1) 'PCD = r (^i)iri-^ 


cm _ 

■ r ()i) 


■' ipl^-'^h n"^ - in^ 2 

' ^ ' . r (?i) 


m+ 1 


m-1 . V fn- 1 

R (H) > “TT"’ i? (X- 11) > 2 


rt[ftf^I(4)cf5T!l4l4 ] 


Sra's 4c5?t^^'^l^ 1 1 
2.5 

^ '¥{P)k^(D 


crm 




m + 1 , 


L= etr(-B7)irr-''^"rW(7) 


G (P) ' etr (■ 

!^-k-v 
4 


G{P)= r 




4 
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'snro ipo 3^ w #Tr fcr 




R(v-k)>- 


W I % 


'¥(P)= <P(T) 


4<»7 _L 1 A m+1 , , m + 

cfqr r ^^-/: + v IAr1~‘"^'+''lP + PI^'"''" 4 

ni 4 


„ f m+1 , m+1 , 4-1 /r. r.v-1 / O^/A 

• 2 ^Q -^-k + v,—^-k + v,-;-A ' (P + D) =etr(-P/) 


/?/ + 1 , m+1 a 

.irr 4 ,P(v-;t) > 


(2.12) 


I( 1 2)^ ^ 


(2.11) cfSlT (2.1 


(2.1) ^ cZTcrf^ cR^ tTf- 


r + 1 , ///+!, 

i elr (-BT)lTl~ 4 ‘'*”17+411 3“*'*” f (7)rf 7 


:rji!^+l-+v lAI- 5^ + t+v Jl7+Bl'— 

V / r>() 


r, I m -I- 1 , wi + 1 , , _i „„ 1 

*2^0 -l:-t-v;-;-A (/-^P) 0(7)rfr 


'SicTsJi+T^i^innfE^ll 

3 !% : a+l 5 jfl: ^ RR 


m+1 

<i>(7) = iri^‘"~ 



^tf^cRT ' 311 ^ % ^ ’ 3 TaW=T 


101 




'P(P) = r (^)iPi 


m + L Wl — 1 




cWT 


"Ul 

G(P)=r„ai)r„^v-^-R+— 

r m+l ,. .. m+l 


1 A . "' + 1 i- 4 .v+^ 2 ±i 

«l+l I lgl-v-*-li + “7“ 1P1^+'^'^ 4 


• 2 ^' 


o[^ 4 4 ^ 


HI + 1 HI — 1 - ' 


m+l 


k-v 


}}l -f- 1 I II L . 

r (M.)err(-B2^irr"^“^'"T" , P(|i)>-y->^ (v-^’-ti)>"T 

?n 


(2.10)^4>(I) = iP'^‘'"2' 771^ ’TT 


= r„( 

m+ 1 

4 


.F f- 
*2^0 

V 

= r 

ni 

(m+l 

17 ' 

Sn+ 1 

•2^0 

4 


W 1 + 1 


•- Jt-V 


-i + v.Sii-t + v;-;-f‘ff+S)‘‘ 


^ m+ 1 

; in*"” 2 


m+ 1 


m+ 1 


ir+Bi 4 


+ it-v 


r>o 


\ m+ 1 

Ijl^- 2 dT 




r+B=u=»dT=.<iH, lag'll, toz=[;-i=»<io-izi-'-*"‘*z zi, p= 

rn+ 1 , _, 

BZ=V^dZ=\B\- 2 dV 
^ trftniFT 4 ^ 
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'3IKO %o jpJTJ. ?T«TT #7T %I?r 


r rn +1 ^ m+\ 

JlzT" 2 \I-Z\^~ 2 (flj a.; ,b^;-AZ)dZ 


r (a)r (p) 

fn ^ ' m 


F "(a + p) .+ 1^.-1 + 




G{P) = T 


V - - 10, + 


m+ 1 


, /// + 1 , m + 1 

r^^(io)iBr'''^*‘’^^‘“ 4 I FI 4 


j 


. F 

2 0 


'"/«+ 1 , m + 1 . „-i ,.-i ^ 

^ -k-v, - — ^ - + V - - [o; - ; - 5 P 


arars 1^1^2.555:^ I 

2.6 ^ 

r + 1 r 

'f'(F) = iri 2 '^/(7)aflTG(?) =/(7) 


G(F) = - 


1 


m + 1 ^ 


V 




A «1 + 1 . ^ 

A,;-y- + 2,-|o;-F/ 


'F(7) 


(2.15) 


(2.16) 


F(;^-H)>-1 

(2.17) 


^ I 


m+ 1 


'i'(F)=IFI 2 ~^'/(T) 


(2.18) 


cTSfT 


m+1 _ in^-^^F 

IFI^"" 2 IA-Fr^= 


'' o m+ 1 , . ^ 

A., ^ +A/ — |l-”A/ 


m+ 1 


+ A,-|o 


If(>.-|o)> 1(2.19) 


[qft%EI(10) ^ !R%r ^ 


'qft^ (2.1) c|^ (3.15) (3.16) ^ HgiTj ^ 





103 


I>.-H 


1 1 


m+ 1 


I 

l\A + Tr^fiT)dT=j- 

T>0 T>0 

3RTs?^(2.17)yiH ^tcfrll 

3J% t ^ (2.6) Cl5t cR^r % flltT ^ 


\,^^ + X-\i-AT 


+ X- ji 


^>(DdT.R0i-[i)>-l 


/(7)=irr 


m+ I 


( 2 . 20 ) 




'¥(P) = T 


m+ 1 


- + v-ii 


lPl_«^_v+^4l^''-^/^(v-n)>-l 


rqf^i(4) 




r (^V) r (A, — V) „ f, m+ 1 __ 1 m — 1 

G(P)= r '(X) — 


( 2 . 21 ) 




(3.14) (7) = r 

tn 

G(P) = 


m+ 1 


-4- v-ii 


1 




m+ 1 


+ X ~ j-i 




m+ 1 


- + v~\i 


m+ 1 

.171 2 


' V + )I 


m+ 1 


A 


- + v-|i 


m+ 1 




I in 


X-v- 


m+ 1 

2 F 
^ 11 


7’>0 


X;^^+X-(i;-Pr 


dT 


p r= = % qftqpT cl^ 
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'STRo %o ^ #Tr 


“f'"! V 

f‘-y-p)r„(P) , 0 ,r„f/./ 


Z>0 


•ft.r f/^.-p^i Ar ffl 

' = 1 "MV 7=1 /« J 


G{P) = 


r (v)r (?i-v) 

m ^ ' m ^ ^ 


r (X) 


ipT ^ ./?(v)>^^^, 


( 2 . 22 ) 


(2.23) 


( 2 . 6 )A 3 i%^|l 

3. : 51%jt ^ Mhi41o ^ FT ^rf^cRT ^ A TPTTW ^ f uff 

TTlf^ ^ MT ^ ^ tl 

3.1 2.4 qq : irf^ ^ 


felt 


/( 7 ) = e//-(-£? 7 )iri“"^~^ 


(3.1) 


'P (P) = /r ,, (a) I 5 + P r “ 4 e/r (- Z? 7)1 r I “ - ( ^ ^ 2 ) 

LiTft%S((7) ^ 

W G(P) = r„,(a)IPr«IP|-SPor^,a;-;-5-Jp-0 

V ni~ I I 

^^Zr(-717)I7’|“— r-p(a)>^ (3.3) 

l^rf^TEiK?) cCT iRTpr cfR^ 

/(7), 'F (P) IT# G (P) ^ ’TH % a%T (4) A oqc|^d ^ TT 

J^ 0 iT’r 2 6(7’= ipr“ iipr^ 
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(3.2) VM 2.6 WtFftiT : ^ 


h’^'i M 


p + I.q\ 


u ,„,, + / 1 M--”::; — , 1 .fa, .A) fa .A 

'¥(P) = P'^H'"’", AP~^ I 2 1 1 J \ p F 




b .B 
9 9 


r w + i (< 3 , . A, 1 ( a ,A 

= \T\ 2 ATll/ I/' / 


„ m + 1 .1 m- 1 ,. , 

-Y--li+inm— >— ^(/ = 1 m) 




'« + 1 ^ r (0.1) . f a, . A/i (a .A 'l 

Q(p\-[L1 ? ^m+l.;i + l / J. , 1 -N ^ I ^ ^ y 

r„(X, .-i±i > 


f, fo, .A, 1 f a ,A 

I //"'■'' ATI l,‘ ' J 1 / / 
^ O'®. O’,’®, 


j?(;i)> 


„ . '^l HI-l , 

(? min — > (/=!.. 

Bl 2 


[qf^II(13)^flT!.li|l0 cb<^ qi] 


/(7) , '{' (P) ^ G(P) ^ ^ ^ ^ ^ T?: 


j in^ jfA; 

> 0 V 


+ X-^l; -PT 


( /n + 1 ., I / * 

AT-' r' 2 ' J’(°‘\‘ 

'*'■' Pr®. ‘,'®, 


a .A \ 

P P dT 
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>3rRo cT^TT 


r 


m 



r (k) 

m 


IPI 2 H 


p+ 1 . <7 + 1 


AP 


(o.i).rflj.Aj 

' m + 1 


a .A '] 
p P j 


, 1 




b .B 

q q 


RQC)>'-^.R 


\ 


■|j,+ min — 


> -l.(/=l "*) 


J 


(3.8) 


SifiriRt JS ^ ^ ^ ' 

I# WT w "iftfiiK litm n w !I#I ^ ?w ^ I6t 5g?ra 
^ 1 1 

^ ^ c}5t ^ ^ ^ cIT 

W I ^ ^«TI^ [2] ^ 131 ^ ^1 


1. fwre, STR. cM '^, 7(2), 67-70. 

2. ’TSIT^, ^. '■ A handbook of Generalised Special bunctions ioi Sulistical I unction and 

Physical Sciences’, 'SnWBfi (1993). 

3. wf, 1^. •• The //-fuction witli Application in Statistics and Oilier Disciplines, 

^ W, (1978). 

4 , 3 ^n:. : Proc. Nat. Inst. Sci., India, Part A, 1959, 25, 340-355. 

5. ’STR. %. : Proc. Nat. Inst. Sci., India, Pari A, 1959, 25, 166-170. 

6. %. : Proc. Nat. InsL Sci., India, Part A, 1960, 26, 400-413. 





% wm^ ^ ^srszm 107 











110 



Vijnana Parishad Anusandhan Patrika. Vol. 43, No.2, April, 2000. 


^ ^ 51^- WT #[ ^ 

'13^ 3|Sqq^if^ P3^, f^^-54 

11,2000] 


^IRRT 

^ ^ ^ wr % feft^ 4^ ■sraw 

Wf^tlT 4^ I, % W flRT W 1 1 

451 31 ^ 1 ^ 1 45lFr #1 w wr % ^ 

451 W W 1 1 4f l^lfel ^ I f% ^ 4511 

<3153^1 ^ ^ # W 4Tcn 1 1 45?R4WT 1145 34^ ^ M ^ h414 

3 # 1 1 1345 ^F4f^ f^-SR^ 41 3445^1 451 555£4fSR 4W ^ 
45r tft ,3^3144 fe41 441 1 1 4^ 41 4RI^ 41^ 4M4 4W 451 %1 
% 4^1 % ^ 1341 # 414% 41 4144511 10114544 451 t?%f%45 ?11 i%41 441 

ll 


Abstract 

Underwater motion of projectile and verical descent of 
torpedo. By S. K, Gurtu and J. S. Sikka, I.S.S.A., Metcalf House, 
Delhi no 054. 

The second-order differential equations of motion of a projectile 
in an underwater environment have been formulated and numerically 
solved by Runge-Kutta-Nysti*om metliod. The vaiiation of tiie 
projectile’s horizontal distance, height, angle with tlie horizontal and 
velocity with increasing time has been studied. It is concluded that low 
range in water environment inhibits its use as a potential weapon. As 
an off-shoot to the above problem, the solution of the DE for the vertical 
descent of a malfunctioning torpedo or equipment sinking in water 
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medium lias been obtained. Closed-fonn analytic solution, for velocity 
and distance, when drag force varies as squai'e of velocity, has been 
derived and presented in a tabular manner. 


1. mmm 

-emd^iRcb MFTT #r % ^ ^ ^ ^ ^ ^ crrgiw ^ wr 

^ f^if^ ^'3it % 'STssrjR cfii^ wr % afk csnw wr % w 1 1 'q^ % 

irrszFr ^ wr cbt arsz^R 'Sif^ ^ I'Sir I, cpfff^ zr zrr ?cnff -sift ^ 1 1 

^ ^ FTR qr ^ ^ fe % WT FT fcMr cfj^ 'Sfk qwr 

^ w ^jI#T FTS3 FT ^ fMcTT# ^ ^ I 

wr % ^nte»r 

% ftsr ^ ffe qr itr w, a^icR ^ 7? 'sfk ftszr qu 3TcRter 
m R = kv-t, q?r feF ^ ftiRSF cr^t qr 

'3TcIW F%frR[ W ^ f :- 




- B) 
S 


kv^cosQ 


(1) 


(W-B) .. 
g 


kx^ sine - (W - B) 




( 2 ) 


8 qjT ^Rq, JFT5TS i ' ^ y feF'3Tt ^ f (x, i: .v, y) 

x<iRy felT’STf fFT^Ts ^ ^ ^FT f), 

k qqr 'SFRtsT I, V cFr I 0 feF t qqr qiW 1 1 

JFs zri^ w = mg, B = m^g R = ^ <31=iqjR F^ftq^qff ^ 

'jTR ^ vJHchl PlHciq^ Mf^t=\Rla feTr ^ e4)dl % :- 

X = Rvx (3) 


f = Rvy - g 


( 4 ) 



^ ^ fe cfiT 31^ 


11.-. 


^ V^ = p + e = arc tan f-^ 1 1%^ ^3^ ??f ■^- 

X 

tjfr ^TcB^ I, ^ f^^TOci^^’ “ ' % ^ I : 


g = 9.8"/? = 1.043 ifc^, 

k = -.Gil kg/ m, m = 11.34 jtg, 

pO) = Om, >’(0) = Om, 

V = 2il.lWs 

fe SRT t ci5t IWT ^ TTcf ^ ^ CRT 11^ ci?fi:T 

^ msT 1^ WT 1, 1 ^ PRf^ fen w 1 1 ern^ifer % wr 

WM 1 1% nwr >315^^ ^ #r[ ip I ^ wi ^3W 

3TRWT ^ ^ f nni nfer ?fer % nw ^ 1 1 

1 

*1?^ tim aippT ^ H%<Z[ ^ ^ nPT qfe#T 


nfer 

(degrees) 

M5n*t 

(m) 

wn m 

nFW (s) 

nfrFT 31 jP? 2T 
^ (m) 

nFcPT 'Signfn 
^ ^ Wl (s) 

10 

5.29 

0.68 

52.57 

1.90 

20 

12.25 

1.02 

56.34 

2.91 

30 

19.51 

1.24 

55.45 

3.76 

40 

26.57 

1.42 

51.55 

4.51 

50 

33.02 

1.59 

45.22 

5.17 

60 

38.52 

1.72 

36.74 

5.73 

70 

42.77 

1.83 

26.24 

6.15 

80 

45.48 

1.91 

13.87 

6.42 

90 

46,42 

1.94 

0.00 

6.52 


fe MT !r fe 31351 ^ 3 ^, #n^, 3 i^rst ^ #t, #t ^ wi % 

nfefer nnnft 2 ^r fe f , ^ #it 23 ° I (^ n?FT 91 wn -si^rst 

MT fl^ I) 1 
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qn. %. CTSIT 

2 

W qft#T (IT^ ^ 23°) 


HHH, t 

-Sl^piH ^ X 

RHl^ y 

'SI^PTR Mh % 

^ (s) 

(s) 

(m) 

(m) 

0 (degrees) 

(m/s) 

0 

0 

0 

23.00 

237.74 

.25 

22.46 

9.33 

21.40 

49.18 

.50 

30.96 

12.41 

17.64 

27.28 

.75 

36.39 

13.86 

11.52 

18.69 

1.00 

40.41 

14.40 

2.91 

14.25 

1.25 

43.62 

14.27 

-7.99 

11.76 

1.50 

46.30 

13.61 

-20.32 

10.47 

1.75 

48.57 

12.48 

-32.65 

9.96 

2.00 

50.51 

10.94 

-43.72 

9.95 

2.25 

52.18 

9.06 

-52.95 

10.21 

2.50 

53.00 

6.88 

-60.34 

10.59 

2.75 

54.81 

4.47 

-66.18 

10.98 

3.00 

55.83 

1.87 

-70.77 

11.34 

3.17 

56.43 

0.02 

-73.34 

11.55 


W# 2 cBt ^ ^ W cIW I WT I <31351^1 ^ 

li ^ % ^rT«T ^ I 4 t f^R hitrt ^rre it% % ^ i3?raiT 

WZR '3TR«T ^ ^Jimr 1 1 wm, WT ^ W2T 'SI^psT fell % cfiW I, 

ftcTT I 3|Qiii^cb- ^ 1 1 ffe cf^ ^ WT % ^2T-msT wr I, 

HR WR l^en^ HT '3TICIT I '3fk HR ^ Hf HW 1 1 

I^^RTR k RT RW H?W I, ^ RKR HI Ml 1 1 /t RT HR 1, .1, .01, .001 
#r .0001 kg/m ^ HFcR 'Sl^HIST ^ RH?Ts 37.91, 264.77, 1338.25, 3286.68 
4038.19m Mtl Hf^/? = 0^, HWciH RRT 1 1 Rf Hf W 

I f% MrfH ^ HST HI=RR # ^ 1 1 /? HH WRR HR RTH RHtfer fMI" Rl 

RRTT |l 

HTRft 1 HT 2 Hint ^ t ^ HI HR HHR I f% Hlf RT HHR ^ 
HR hRcR[h # 1 1 iRi HJR HR ^ 1% HFFT <3TTHr | HH HH RH hIRT H5t 
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WT ^ 56 m I (^ 23° % ^ ^ ^ ^ 

^ 3T^ ll ^ ^ ^ ^ ^ ^ y 

■ c||d*i^ ' cT if 3155R?I ^ 100 ^ 3rf^ ^ % '=hK“I cITS^ 

1 1 ^ ^ OTtfer <S{\%^, ^ iK'M ^ ftWf ^ ^ ^ ^ ^ 

cFT^^f^sqH^fRI^RW 

?af Rff w ^ ^ ^ ’Tf^ ^ ^ ^ ^ W 


M ^ ^iJSrtSR 3Mf ^ 3RcE 5T «4\«t>W 

^ * ^RTFTT % M-W^ RRFIT I ^ ^ ^ 

a5i%j!RA5it 4^Vctk«anT»l <rt if as^ite aratl? ^ * 


m— = W - B - kr , v(0) = 0 

dt 


W - B 


b = T,^ 


a - fcv" 


^ RRTcBW ^ fSH 


1 f_j!sL±j!M. 


M V cj^ i % ^ ^ ^ 


^ ^G^(r'^ - l' 

dt - ^iFfe^*'* + 1 


_v(0) = 0 
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^ ^ ^ERlWr 


)’ 


^/f. + fll, 

b b 


( ■ ^ g-2&F ^ 


(9) 


tq V#? wnf y qn WT t ^ s|q?M SFT^TS (8) #!: (9) ^ i^ W I 

3 ^ iWiTT W 1 1 


^irroft 3 


arad? % ^ ^ aft^ ii?T^ ^ WT % ^n«r qR#T 

(^ ^ ^ % «Mymcft ^ a[5 ^ ^ I) 


WT 

(s) 

■arq^rq =kv 

vST^kST q?r = kv^ 

^ (m/s) 

(m) 

^ (m/s) 

Wk (m) 

0 

0 

0 

0 

0 

2 

1.42 

1.42 

1.42 

1.42 

4 

2.84 

5.68 

2.82 

5.67 

6 

4.24 

12.76 

4.18 

12.69 

8 

5.64 

22.65 

5.48 

22.35 

10 

7.03 

35.33 

6.70 

34.54 

12 

8.42 

50.78 

7.83 

49.08 

14 

9.79 

68.98 

8.87 

65.79 

16 

11.16 

89.94 

9.81 

84.48 

18 

- 

- 

10.65 

104.96 

20 

- 

““ 

11.40 

lllllllllll^^ 


^ ^ t w ?FraT 1 1^ tq 'slk WT ^ m, q?fr f i 

arnf^ f ; 


W = 2254 newtons, B = 2090 newtons 'Sik = 12")^. I 

Fkr '3iaRkr ^ % wjqi^ I, kraqr ^ ^ % 

^frrjqKft f^%l 






m ^ i^-wr #!: 1% ct5T 
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^dslfll-WR 

^ TT^ET. #. ^TI^.i^.tT^.;?. (^) ^ §frsT-tl=r % JRfTRH 

I 5 <3m IIc[R #[ #iT^ 15 ^ ^TR5R cBt TfWB ^ ^nf^t I 


1. W7^, : Numerical Mathematical Analysis. Oxford & IBH Publishing Co., 

Calcutta, 1968 : p. 371-390. 

2. i ■ Advanced Engineering Mathematics. John Wiley & Sons, New York, 1972 : 
p. 840. 
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3Tlf TTR 3Tt 9000 juicifn 

^ Tl^ (30 3ro) 

16,2000] 


^RRT5I 

wsi d^sfci anf iT^ 3Tt 9000 feat ^pra=T ^r, 

]pmT m cTT^ w 4)T<fendf gd % %tt 

1 1 3n| Tj^ ait 9000 dpr^ dit ernj cisn 

acdT^dxlT Wd MR'ciifcid ?! ^Idl ? I iJ^cl ddd M«3ifd 3Tr^ T3^ 

ait 9000 ^ odiMT att 1 1 3?if TT?T air 9000 

% ^ ^ 3TR ^ W fdW TTd yTHT ir^-Td^RSTRI gn 

tara^Fr wfgg ferr w % i anf air 9000 ^drg^ dir ^fR^dr, 

^?IT d'dloT % ^ fen w 1 1 

Abstract 

ISO 9000 Quality Management System — ^An overview. By 
Mahesh Kumar Sharma, Instruments Research and Development 
Establishment, Dehra Dun (U. R) 

ISO 9000 series of quality management system are for managing 
all activities in an organisation that affect quality. With the imple- 
mentation of ISO 9000 standards, quality, efficiency and productivity 
become self-driven. Present paper describes in details about the ISO 
9000 series of quality management system. The description of what 
and why and evolution of ISO 9000 and concept of quality system have 
been included. An account of structure, advantages and impact of ISO 
9000 standards have been discussed. 
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ywMHi 

1995 ^ srPTR % ^ g5F# 3rflra5 fWR |3TT STR ^ ^(lf% -BT'^TT 

■iff ^JTHt ^ "SFii^ ^ ooitfR ■Hocii oFf ^ ^ffwr % 1^03^ ^=F#Er 

3nfSra %5RT ^ f^rTRSlRT ^ ^STR? ^ f^wR 

TToFt'^Ror ^ ^"Srar ^2TT 3Ttf21^ WT# % aRrRf^ta'^RRT ^ 9ftRTT%cT 
TTfM^ -qjffrs % WT if |[2] 

|?T O^nfct— "3^ SKI ^i|K ^ ^ Pi<4Mlc4d1 ^ ^ SRrRf^t^T oillMK 

^STT ¥re-f gRt yld-tTiPrdi m 1 1 wr ^ yfdiTlRrm ^ 3- 

^ iMw ^ ^ ^ I ^?iiff^ ^TRiff ^ f^T^rar ^ ^ 

aftr 3lfll^ %?cR 3?Tf^ 3*33353: WT3 3TT^ 1 1353^ f^^FIWteT ^ % l33fc3Ff ^ fcW, 
3? 3^ % ¥13-333 3133R 'Mt 33H 353ft I |P] 

55 ^ 3 . 31'L)Rcbl 331 3333 ^ ¥T3-'533 3Tf335 f333Wt3r cff3 yfd'MiRicll 

TT3 ^ 3ff 3333 3^ % ''^|3Tgt3 f^RorW 35t 33T 3^ I it^^J i33f¥3 ^ %5 

Rr3f31 3 3333 d341cb % ^ 3^3^ 33T 33f33513f 3331^ % 1^ i33513?ftc3 

^ 35f 3TR ^ 3 II I 35Roff ^ RfchmvHd ^ ^1 ^ 3331331 

3311^ ^ f3^ R 3 % %Ii; 331 33 # 1 1^®^ 

fdH:?l3el 3fFf3T|%3 333 (3Tlf 3^ 3ff) % 1994 ^i |3f3T W3 3^ 

313lf 3R 1987 333%T 3133T 31Tf 33 33 9000 3tff3 % 3tgQ3 % 33ftfsr3 

331533 3Rt |3 sflleO 3 |333T flfd % ^3 3S3 

3RR 3ff3, 3313 3fR 3353 33 133513, 331^3 f^lSRTT, 3f^^, 3lTf^fd3 323 

^T3^3R.VH 33 I 3 331331 1 1 35f ^ ^ |3ra3T t 3^arf%3 3^^ ^ 

f3c3357 33lf 3f, |3 ^<9c1l % 3RT3 t 1 3?! 3|3 ^^fl ^ 333331 %1 |3 373SFf 
31313 35^ % 3333 % 33 ^ 3^ 3lfaif5cl ^R€3 ^ 353FTt 351 33ftf53 #3 f^^'^cErPft 

wqR % %q; 3 ^ 3333335 ^ ^ 3f I it®t 

f35# f^3r513?fl31 ^ %5 3?3lf ^ f3^'g3%lc3 |3 W3T 33 Rl'iR: 353ft I 33(335 
f^ ?3 335 3T3Rfgl3 gW31 313^ 35t 333?3353T3ft ^ tJ3 35^ 31^ I |P1 13% 313113T 
1^1331 35t 313^ % 3T333 3313; 33% 32TT 33113 35f ^ oRR^dl 351% 

%5 fellT 3T33f §13313% 351 335331^ 3T1^'3T33 %% Ig 333% 3T3?zf 33 3t 3%35 r 43l 
f%'%T It3f I |3 353-13353 % 313T333 % TT35 yfd^H %5 f33f3 3133% % 3%^ 
323 313% 313313 3% 333% % Ihit 3Tlf 33 3% 9000 %5 3)g<^d 331%33 3^ 

351 #3 TT35 3lf%3T4 333^33531 33 3f I 



TT?T 9000 
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■iTRcflRI ^ ^ ^ ^ 1 1 oJTFTR ^211 Hlik % ^1 3^ 

HlicTyf cTSTT ■STHcll'il STSferaWT % ‘gHT % wff ^ FTR 3#Tf 

^ 13^ 3TR'^r^ '5t%Wsrf ^ 3FFT i7f I?T I ^;Rff 3TR 3T^fw, 

^sntfRT W 3R!T ^ % ^MKf ^ fRjrfcT ^ % 31^1 f^el ^ I cIlcl'lcRq 

^r ^Kdly % 1^ ^ R^tcnjq cR^ % ^ R ^ 30 # 

1 1 grRT#gwt argfera^ ir 1 ^ ^ootT ^ 1Mo ^ % %q; 50^x0 sra'-sF 

I 5 0^ of iWRgiU 3ftT wff 00 #0 300^001 1 1 30f I^O 30 9000 ^pOOT 
■q^ oft if^leO ^ 300^0000 ^ iJO OR% % %1T OOl 3^ OTSR I 

30f T?;?T 3Tt 9000 OOT | ? 

StfoOKR 3lftO, OT^oft oft 300^*0050130 051 'JTT 0501 05 fqi*^ 3000 0010 f OT OOT 
OOTO 05^ 1 1 ^OT, O? folo^ oft T^iO oft 1^ OlfoO flO I OOrfo, 005^ 
■fMo^ oftf Oltot oof %1 1 1^ OT005 ^ 3005131130 ^ OFllOR 3^ 13050001 O iJO 
05101 ll 1 ?1T 05100 “3li%i0 3300 oft ^JOOl” 05 lOH 01 “Olofo ^qOl” oft 301 
SOO ^ 3000005 1 1 

3 of iTO 3it 9000 ^jiooo % 001 ^ 051 oo*^ gqoi O5ofo ^ I |i^®^ fo^ foofoi 3 o 
3 fti oqiq o 5 of 3 Tt oft o^%o ‘ ‘^qoi O 5 oio’ ’ oft wiloo ooi orio moi froi I oife 

fofflg 311O0qO5O13lt % 313001 30001 OIR ^3Tt ^ foOOl ^tOT^ f^ OT 0% 1^^^^ 
^ W1 30| Oil 3Tt 9000 00105, OIOOO fiiflflofOT 001^ O foflO W1 O FOf 

I lot 3000 or OOlSf 01 102 ^ ito I !■**■ ? 11 % fooito sof oo 30 9000 

gqOT liof%0 005R oft ooioifw ofofofliof oft O0T0ftO5iq 0510 051 OOH 0510 
I [[19] 

30f 0^ 3lt 9000 01005 300 300 O 3lf|otO 1 1 0 300^ HOT 01^30 ofl 0??0 
^ 1 1 ^ OTOT, OSO O' itfNf 3501 1 301 3^01 OOOR % tlT^Rll 01 30?nf^ 1 550 
■^i cOTOO wlO)li 051 ot I 

30| 11^ sit 9000 051 faraJIH 

fscfto 355 % OflFl or 010 O 001 0390 0550 3lOfl051 0 Irt 0000 
^ Ulto^ 01 foflo SOR SO I 'O? 0101 OOT 315% ^IIR '^lEOOlcT 'OOf 530 ift 

moot oft to VO W ell torn ^tfe oft sft 1 ro^ 355 % 'stoior oft §000 050 sft 301 foxfio 
?TfO 030 3lfll05 ■fteft sft I 'O? 313'00 f0550 001 % 3000 ^ ^OR foOir 3101S0 5300 

051CRt off sft I ^ ^ 050 1omof oft 05?1 OOT t y<^IOOfl R f^. oto 31R OSRT 

01 i%fto soR f 
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^q%?rfWR?rRf 


1950 ^ -^PiciRndl % 

fMf % 13?T 31T| TT^ ^ ■^?rT HPlM'il % 0521 ^^13^ 

% ^ ^ TTR^ f^cBRia ^TRf^ ^319^ wnraR ^ ^§Rn ^ 

SETR T13% ^ yJldH % ^l?vM ^ fr^^RT ch'Rl STT sfK yPif^rld ^iRT ’STSfRl^ 
■flf arra^^RRcrr^ ^ wr ^ ijn ^ ^ ^trctt sit i ^ wr % Huc^lct^ui % 

gqrat % ' ^i^q r a t ^ % 3?M % ^ mm ^ t 

3?^ %fe9r # TT?T-5i79 % 3^Fr9R m ^pf ifRiPsi zrgrftr ^ 

^ WRT ^ 1901 ^f if sfl I 1979 Pt^fdiaft % 'CT ^ 

ii;?T-5i79 ^ j - t M^ir %Err affi wtfsjcr ^ ^ tj^-stso |[^®J |?toft 
tn ^ WRl ^ 3TR5R^ % fejT W I 

31*d<f^i| ■?cT7^T RETT sffT 1947 WiRr ' jl^dl , 

^ 31FRn|%^ RR ^ 1987 R yelfe'cT ^J^RP WSR 

^ Ri ' P i Rr ^ P^fwr PR^ % 1^ 3nf P? 3Tt 9000 p5t ^fSIRT % RFFF % 

WT ^r PR^cT Rf^ t WT R ^ PTRPl RtR R ^RfRfilX PR fc# pt Rt 1% 

% |frf?RT R 13^ 3Rl# P3R ^ ^ aMRiPJ ^ ^ W21-RTTST 

Rl4jr.pV t' R ^ ^ ^ ^JRRT % ^ ^ TT^ RtR^ 3Tf^3RJR 3TR'»T |3TT I 3TTf 1^ 
3it WR pR RTTRIRT ^ % 31fPTR R*# RHPR pR PR ^ PR WcT ^ ^ ptPTR 
RTxrP^tRTcftl PTfepf ^fWpp1^RTR%fe^ Pc[hM PRffl^TRPT yc^f$ld 
% I cl'^lHK ^|R RRPl Pt 1987 RRt Ipi^ 3RPP M^cil PH RRtPR P^ 

1994 ^f W ^ RPJ_ PR^ % PTp % 3TTPH PR 1^ 

PPT I |P RTRlPR P% P?^ PRR PP RRtSR PRT PPT I 3TP ^ PR^ PP ^ WT PP 
WtSR ^ R?r I afk Pf^ 1998 if 3TTRR #PR 1999 'Sf pt Pit ^ PPT ^PPP 

P^ 2000 ft% ^ 3TTRT I |P°J 

3PP 3ltf^Pl, 31'?R.41, RKP, PPfpt, fp^, PIPR PPT 3T^fw Pflp % 
100 t ^ 3Tfppl ^ % cRTRP RM ^ 3Tf^ RP5^ % 3P PR^ ^ 4aifpid PR 
3FRT 1^ I |P^J PRPP ^r PPf PR 3Tt 9000 RRPTt % ^JRPT PP^ P^ % ^ ^T 
IRcFt Rnjof STRRT P5l qRpfdd PR PP PpfR RT ft 1 1 pfPR ^[PPP P? PPRT 
% 3TTf PR 3ft 9000 RRR ^RPT PPPP P^ tpRT if PP? R?tP^ ‘JjIrPP STpl PR Rf 
I 3^ Rf^ 3RHf^ ^ if 3^ 3ftR RlfPtgRt aftPTR % RIRR |P% RTtP ftf 
e^ 3nRT % I P? tfp ^ Pff I RP RR if tJURT PP^ % 3nf PR sft 9000 
RRR PRgcTS 3TTP9f P^IRR RT% PTRPt I RRptP RRP ^ % 3TTf PR 14000 sfRRT % 
RRpf ^ PPPfRP I Pt 3Trf p^ 3ft 9000 i^lIRT % RRR % RRR 1 1^31 flRR 
ft if % RtP pt 3ff3t fPRfcrr3ft (tpRRR, tRlf , -ffSiT PPRR RtPRf) % RPPlfdd 
3#Pt % iRP;PF5,PR 9000 RRpf^] 3m 3Tlf PR 3ft RTRSP % PPfpFT pmPR % 



3 tt| art 9000 J'jtoFttt 
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3 Trf ‘ IT?? art i40oo ^ 1 1 

anf art 9000 ^ ? 

f^rat “Mt ^ 33% % %% qf 3M2E ^ goTHT 13 ^ 5351 I |P®] 

3?4T^ ^ 33% ^TFlt 333% feHT 3%T % ^ iJi:^ 3J? arPRT ^ 

3t‘M<'J|4)cl[ i%3T 33^3^ %t %! %t % | 3% ^ ^ % 3I% | 3JT 3#' I fa% f%37P^l 
3333 cftr tR 33%c|[R f%# 33%% 3E3WiR % 333 3331^ ^ 3^ %333 % 33R 333%3 
331x3 3% ^3333 % i% 33T 33333 ^ ^ 333 ^t% 3 %f 33 f^i^itl "qiPTf 33 3133 

333333 1 m %f I ^ 1TR% % 333% 333c3 1 1% 3^ %t ^3^ 33 %ix3 ^ %3 

I 13^ ^ ^333^ % W %33 333333 I it 333% %3 W % %3 I % %qi3 %t 
T3F3 13 3133 %f 313131 ^ lf33%il3ff 1% % f% % 1^31 31%a33 33133% % 
1333 33% llT^tt 1%%!^ %% f % 3313313 % 111 %t 13x3 1331 f 3333 IF ^fl3%l 

1% I f% 33im3 33% 1313 fllff31 ^J113 % 313 %t 1131 3ill3 |I^®^ 

113H) % y-'Idl 3333 itlllT 13 ift 1 1% 31x3 13313 13?1) % 1^ iflT 

Ig 331313 I, f%tll33 331 113113 1%% ^ I % 13F 1%% 31%% 1333 % IR 13x3 
13313 3313311 % 1% % IW 3331% # 331313 I llffl3 F3 133 3131 % i%TT 1% 13% 
13 133% 3311 1^ f113 I 3333 31x3f % 3331T 1 1 1131% % 1% TT13 33R 331313 IF 
3Flt 1 1% 33c31 33c!l 3f3x313lf %11R % f%-f% %%11 1% %3 F I f%31 
TJT^ cbMpIll % i%3%f 133 3T%t %3lt % 3% % f%--f% 333^ %3 F 33R 31% 
fl333l I'm# 5^313 llill t3%r % % 1 33113^3131 33tx3 WT 1 1%33% l1ll313111 
^ 331313 1 % 1%33l 33W33 % f%3%% 3F%133f % 3313 # 31331 3% 113T11 1%1 
% % % 33131-33111 f3% f%r 

FI 331313331 % FcT 13% % 1% 33^ Wfll ^pil3 3TT?1T3T1 1%1 % 3331^11313 
331% if 1% 1%^ '»T3 % 3%13R 1%13 HIT |[40] ^ 33113113 % 13§1l 

% % 1%3T 3313 31133 % H % Ft 3T13l1 F I IF 1%33T IWt IST 131 JiHiliH 

%1%%3li1llFf3313l1%1%33%3I%lR1313T%31313T3%13113%13T 33Ti:?11313 
1F1 frit 3% 3311313 % t%3%ll 3I%131 131 T3%131 3% Hx 3 1%1 HI % %?1R1 
^ H 33%13 F% 1333% ^ 33-13'f^TiJ 13113 33313 f 3311^11334 1%! % 1% 
3% TTl 33t 9000 133113 H3t 1%^ 

3% ITl 3ft 9000 13113 131X133^% 33^13313 33lFll%%13Fri53, 1TF13, %llf 

anti % lHHi%R§ci i1is% 1ic%t I 


> %r1%T ^3^1%! 13 31%% tn3lf%3 3% HI %%% 3110131111311313 
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f5iTR 1?rcrf 

goTcn 3Tiw?Fr arfsrsR f^WRT 3?4?r ^cTt li 

^ I^'hI ofI' 4ii 4 y'JiieTl m 'jt? Tr^ircTFr^ MRct^n eiicii % i 

> OTn^oficIT ^JOTcFT SRTcft % ^srftlT f STR 3TTcn 1 1 

> 3T%^ f^-f^ ^ 3Tra^SRFKrnT ^ ^ 1 1 

> '^^ ^J^cfT ^ ^ ^ ^RcfT I 3 fR ^ -^'^ ^ ^ itcft 1 1 

> ^ ^5!^ (3TT:rffe5 ITI^) ^ 3Tfll^ TTlfe sftl WF ^RcTT 1 1 

>■ ^ fwn^ arif^ wr FT^t I ctsit 

arflj^ '^i<l<4R ftwr li 

> WK ll 

> 'iW 3TR ^ IJS^ % 1% 3^ -aTTl TT^ 3Tt 9000 ^ 

wil^id ?r ^ wnf ^ ^ ^ li 

>► TT^ ?Tgn 3RFRf:gt^ ^ 1R %T^ ^tT l ^nch^u i ^ ¥ q Tunch<u | 

•gRT ^ ;5rr li 

jorar titsfH l ^^ s nRi 

’'T?^ ^ 31T| 0^ 3Tt 9000 % W RTcTTr % ^ ^cRff ^ ^ ^ gcrr^T 
Mo&fd fd'ciit srnr dc^<d sTTor^’^ToFj '^oi i 

^ '»ft ch«m1 wf cRi cT'ift cyiMK ^ I afn rt'^t ^ I ^ 

^ ^■<ld'^l4 ^ WT 3^ ip ^Rcft ^ afk 3% aiPR- ^ -CR 

3 r? RRT ^TTcTT I % 'SRT 3 TliT ^ 33^ -5131 3331^ % f l)fH 4 ' ii>n 

% ¥1^ 4t 'of STRcFRt 3^1^ ■?T^ ^ ?t4t f I W 'Ml' RRT ^5031 % 1% 

irf^ RRTt ^ d'cMIdH 3fR 'JlT'cl % 3Tf^ P ^ifl'SEcfR ijMcfS plJJ 3?3T 

||[45] 

pcTT % ^ M ^lo^chdi wMf M ftMt rrr%T wfRR ^ in^ rthtj % ^ 
■Sf ■'RTF eFT '4mi % I pTcTT -sUld 3®% % ^ M 'Cff -ctcHI f^l3l fr^fw % 

wif M ?Mp t wMt 3Fft rn%T 3fR ^ rtqT ^ ^ 

^ 3?f 3TRr xn1lq;i 3rf^ ^ ^ ^ 1 33% 

^jFH^iRt STTH obt4) 'M 33T 3cMiq 'M 33 'fvictiNdi ^ ^ 3R% 3TrapgpF I^TR cTI% 

rn%T|[46] 
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^Roff affr % 1^ ^nWf ^ 5^ '^T 311FR tr^ t, % I 
ffilWR ag^sTR, ^ ■fen^ afk 3^ f^'^irer, sifpF^-^TRTt^ 3 ^ 33tt^, 

^3ra-M^dld, wsrr 3211 cR^lToff ^ ^aifSIFFT 3TTf^ I 'Sr'^ 'Sic# 

^ ygw fe 1 ■cf ci#^ ^ I 

W 3T^ 33? 3FT?T #TT 3Tf# % ^JSRIT 3T# 333 ^ 3# 3TT 3Tcft %l 3c3T33 

% 33# 31 ^31% f#3; 33T3T 31331 3^ I ^|J3R3 3#cr ifbdlfclf^ I f#FI% 

SRI 313# 3T# 333# '311 33^ WSFl 313% f3531I3cT # 3c3T2I 3^ ^p3c3 3 tI 331 
313# % 3#! 33# ^313 cTl 3(3# % 3## 1353# 313# % 3# ^ # dlcl#c1 

f% 3 # 3ir 3513 353# I 3#% 3? 'f#3 3c3I3 ^ 3cM Kd 353# I 333# ^p3cH 33 £313 f#ll 
33 31% 3#3 lsr3#I# 3# 31^ 313# # i%3 31# # ^ 3513 # 3)351 3d 33# I, 3# ^ 
1%3T 33 31% 

j^uidl 31#cl % 31# # #?d3 3T3351# 313 353# % f#3^, y'^ldl # 'H3(#c1 PinfclRarl 
■ 91 ^ ^ ##‘31313# 3# 551FRT 3lfll35 f|cl35# #31 

^OTHT : ■f## 335 3# 3## f3#3dm# f#I3l3 3cTlf sf # 3#3 f#flrl 3333335313# 3# 
TJ3 f%31 33T |l 

501HT#l3 ; ^p331 % 31# # i%# 3513 # % 3^ 33^ '513 f## 3# f##?! 3#3 33351 
333 # 33?13l 

yuifli Pttiytui ; 351# 353# 3# cl35#35 3113 5’^T3T 3# 3339335313# 3# ’JU 313# 31 fcl'l^ 
31#-35en3 I 

5^131 33931313 : ^^331 %t 33T# 311# % fefli 1 %# 3# 3113 331# 3# # 3# #331315 
^-353113 1#R3# 33# i3'933f#331 3J33 31# 3# 333933131 ## 
? 3#3 FjH# yJldi 3# 3“# 33393313 # ''J# ## #1 

50131 ORgf# : 33^ 351 #31, #3531, 351# 3 1333 1#R# 507^ 351 ■5I3R13 f%3T 531 
3%! ^Wr % 3^9# 3# 3#1 % #111 3339335313131 50737 S## 3# 031335 
#37 31%T1 'f%l# ■3513# 3# 50737 tn#3 5H W1 # 3513# 3# 33335# 33£13#3 
3339335313# %t 53 35# % fcTq; ## 1 1 Ij^ #5# 3I?31 3# 31# # 3lfsi31 
33335 ## I 3#f% 31?35 5073I 3## % 313# # li3#lr3 ‘313 33 # 5^31353 
3513T 1 1 #331 31331 3lf#31# 50 1 331 513331353 ;3#9# % #15 50T3T 3^ % 
3##-3# c3T5f%#55T#%31## WOTf##551#3# 3TT393313T ## I 3#1 ?11% 
313 3513# # 3# IT^ 3# 9000 351 WOl 33 #3131 I 



3n| TT?T 3Tt 9000 yora'fn wsr 
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31T|ti^ 3^9001-1, WTrTgn3tl^l? ldlJ,RijU ^^^ 


Tifcim^m^: 

20 v37J%7 

dtj! ^oil : 

13 


3jf^ Mmcm^^fm-. 
16 3i^'^</ 



3TT| 17^3119004-1. 

ijuraT ycl'QTT 11811 yJi^i M<§jd clifl— f4V0"Wii'i 


fel-2 31Tf I3T1 3Tf 9000 si<5dl % HM<^ ^ IITSRT 
311^ 1771 3lt 9000 ^ ^ •• 

• Tnjl^ HHeb 1 

f%7r 2 311^ 11^ 3Tt 9000 ^<acli % itNi tTR^ ^ TlTcRT I9<9li ^ 

cftTl ^ 31 t| 1771 3ir 9001 , 31R 9002 SIR 9003 ilH^ ^T^Tt 
3T19^T7FT ijlildH % cTI^ 1511% % 1^®®' ^ %f hH4i, 31T? 1^ OT 

9000 cl8n 31Tf 1171 3% 9004 f%91T-f%%^ bJdia HMch ?, ST'^lcichiO MM«t) ^ I 
Tty'll ^ ^ f7%iTTH fen IJIRT 1^®®^ 
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fOTT '?Pif 


^ Tj;?T 3Tt 9000 % WcT STTSTH'iJ? TTTOTf % ^ 

% ^ ferR ^ |[®^l 

1. 3TTf TT^T 3Tt 9000-1 : 1994, ^ HH4i R¥T%cr STFWSft % <41 til 

^ fen w I afti: 3^ sit^^rr ctstt wsr % ^ 3 n^ 0^ 

3 ft RFRi % WT afn: ^ ^r RFfRi% li ^ rrri ^ gisr 

fsB^ ^ ^ ^ WRRT ^fiRT I Ir #T 4m=R|’ (3TT| TT^T 

3fr 9001, 3^ 3TT| TTR art 9002 R 3TFf ■q? 3Tr 9003) ^ ^ R RFIR 3^ 

aTR^^RRiaiT % i^ 3 f%cr 1 1 ^ rfri anf ip afr 9000 

'^jfqRT-RTRtT 1 1 

2. anf 11^ arr 9001 : ^ yRT ^ 4 f 3 rror ^ 20 3^ (arra'^Ji'^xRT) ^ % afir 
^ 33 'cOTPi'-ff % I 51^ flaiT^/ftaiW, 3?Tf^, 9fdam3 am ^ ofjt ^ ^ 
li 

3 . anf T 3 ;?T art 9002 : 3 ^ msf^ RFra ^ 19 3 ^ I am 33 333fw % 

1^1, 31^%^ 33333, yfdyiMH 3fk^3^ 1 1 133’5I'J1 (ai^^ 

4 . 4 ) 3 ff ^ 1 1 

4. 3TT| TIH art 9003 : fH 5R3T 34f3 31333 Pf 16 cR3 ^ 1 1 3? 3331 ^ 

313^13333 31331 1 afll 33 333f3"4l' % I 31W 33 33'5'3133 RtOo M^IW 

323 3fraM ^ ^ 1 1 33f 33 ait 9001 3ll 53131 ^1 i3Rict%3 4 aTl'333313n)l 

3FHfdcl 3# ^ I : fent^ i3WT, 313, 3^131 PlWl 323 (at^^ 4.4, 4.6, 

4.9 323 4.19) I atlf 33 at! 9001 3T 9002 3ll a33^3313ratr 3lt geRT ^1 .3Tlf IJR at! 
9003 3^ a33933)3Ti^ ^ 1 1 

5 . anl 33 ait 9004-1 ; 1994, 5R3T 33 FSR 323 )JR 3 T 34 f 3 3 t 3 -‘ 3 FT 1 , 

13 ^ : 3 ? 3 R 31 31331 WJ 3 T 33 at 33 Rt 3^33 % 33 l 3 if 33 % % I 

1333 5 ;R 3 T 34 f 3 33 3131 3373 33 % 3 ^ RPX 33 3 % aftr 31?31 3 lt 3 Rlf 33 ^ 
313 % 33 ^ 3 T 31313 T 313 3 lt 31 31 % I 

33331 1 pf an^ TTH afl 9001, 9002 323 9003 )P33T 33^ 34f3 3R33 % 31% 
%1 ^%1 % 3f I 1%mi 53R13131 315%% (3333%) 311 %131 f%3 331 1 ^ 3% 
)J3 c 3 anl^cimi 3R3 t 13133 315R 331% 3m 33l4l f I 33^ ■q;3 311 9003 , 33^ IJR 3Tl 
9002 if HmrleR I 3%% 33^ 3^ 311 9002 3131 9001 3 3TT%R1 1 1 3% 3 ' Rohi3iOJ | 

3R31 33% I 1% ‘ ‘331” 3l1^q, 31%% 31% qR ail 9004-1 , 3f 3%3 3331 I 1% 

333333131311 311 ”1%” tJ 3 %131 UllTTlI^^l 



3TT| aft 9000 ; 


1 

37lf 1?^ 3Tt 9001, 9002 HSn 9003 JueT W-SI TCIRgjf % 


Bfg' giT gm 

I SrRgrfg^ 

ggfHd^ng 

fesT^ 

gsiT 3itg5^ gg igwr 
^ozr 

irT?gj -m gg gf 
wnfr gg iggg^i 

dcMiq g^ M6-CIH SIR giR 

ggr cftr gg g'Mgdi 
ggFT Igggrg 

gsrr tRtsgcrr 

gm garr gfr^ 

I gqgRqff gg fggyJT 

M§roT gsjT 

3Tggggg ggng gg f^gg^g 


gtwgg 


FsteRT, ^Tsngr, ggggFi 
giggpg gag wr gfi^ 

gwr fgggi g? fgggpg 


^|wr Rggi g? Tgggng 
siR'Rgj ^pggr, arffe 
I g%§rg' 



llc^ct) 4^T tmi 

agf gg air 
9001 

agf w afr 

9002 

arrf gg air 
9063 

4.1 

4.1 

4.1 

4.2 

4.2 

4.2 

4.3 

4.3 

4.3 


elM]^ 4^1 

cTnj,g# 

4.5 

4.5 

4.5 

4.6 

4.6 

eTPJ i6l 

4.7 

4.1 

4.7 

4.8 

4.8 

4.8 

oWl ^ 

4.9 

4.9 

4.10 

4.10 

4.10 

4.11 

4.11 

4.11 

1 

4.12 1 

4.12 

4.12 

4.13 

4.13 

4.13 

4,14 ! 

4.14 

4.14 

4.15 

4.15 

4.15 

4.16 

4.16 

4.16 

4.17 

4.17 

4.17 

4.18 

4.18 

4.18 


fgr gg sir Rrt gngr wiflq; g^ 3 Tr| ggi air 9001, 9002 gsir 9003 g ggriT gif 
^RcTT arr^gigR hT-sci cfRr wgr fg^gg gg ^'Jigi gisfg gg agg^ggRTarf g^ wk g ? rt 
^S fk gggg gfef % ggftgR % iRtr ag^gg 1 1^®°^ % gRR cftgig g§r ^rt grfSgRf^R 





130 fqqR ^ 

^ 3TrSfR lit ^ 1 1 TTFT^ 31lf IT?T 3Tt 9004-1 Pl'ilOlcfi 3TST^ WWt^fR^ 

^f%iFT % ^ I |f®''l 

3Tlf TT^T art 9001 ^ rirg 

^ 3TTf TT^T ait 9001 SRI ^TH^<5nai ^ 3Tfsi^ oOm? I, 

arr^, ttfri % ^ (aim^q^aft) ^ ^ ^ ^ ^ |t®2] 

430^1 tng% arrar^ggicTi^ 

♦ cR^ 4.1 : WSR axR^rf^ 

3^ : ^yJlcTT % i^ Rhu)cik 1 ^ 1%srfT^ 

• ^ 

■ -(HkHN^^^ioaqicHcbHSJi afhTiii^cb^ 3TT:?n3Tt ^arr T#Tf % agwi 

■ ^‘JTt RTf qr ^snRBRt ^sn 'qfwr^ ^fnfv^d ^brt 

• ■'HO'cid 

■ arR^lf^ cTSJT aiflRlR 

■ 'frnjyf TjuT^ cr^ % %[t ^qraR 

■ sraFSFT yfciPiI^ 

• wsR ynRO^M 

■ ■ar'mctehKi qfRnxr % %it qq jqRO^m 

■ iw^ ^ 

♦ 4.2 : ^jarj^ 

: iJriRacI =bl4 (41441 ^KI IdPifqji 3ira^qToF)cTT34( % ai acMliq/^^ ^ 

• yclRgcl 

■ ^pRTT 

■ ^vRf— (4(4^7/5)14 ar^^?! 

■ gwr 
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3Trf TTp afl 9000 'j'^iciTii ym-Sf 

♦ 4.3 

3TWTg^3Tt ^ Tgtimi ^5JT ^UR ^^iRT 

• % %g RWfM?T 

■ FTHtTS RrsrffR RRT 

■ 3tf^3Tt ^ 311c|i^iIchdl3Tt ^ ^ §rtRT ^ g;ftfw 

■ Riclldl' RT RRSTR (^ ^ I) 

• yiR^l^TR oFT RdiT^ 

♦ clc^ 4.4 •■ Rra^ 

3^5^! : fejn^d RT RwT HSH ^-WTcT 

• fS'dl^H RT^-^icTmT % fR13; STT^RT 

• <^i'4riKl ^gn sqRRT 

• '^«TT rl^4l'<fi1 

• 14^1^4 Rr^ 

• 1%5n^ 

• fl<itr^4 Rr^ 

• flRi^ ^ ^-q^cird 

• fenfT Rt taRiT 

♦ 4.5 : wrtR aTR rt Rii^q 

3^5^ : H'ift RlHf tTRI ^ 3^^^ RTRI 

• yd<d ■wl'^fd 3211 Pi4h 

• MR.cicl'i fMsr 

• sTsraf^ ^ ^ 
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♦ dcc| 4.6 ; 54)"'^ 

^9FvRr 

• ^ WR’, Tje^rNFT ^sit ■wltiid 

• 3lt^^ 

• ^ 3?Tr^ ^ ^-M^dlcT 

♦ 4.7 : TIW WJ WT^ ^ M ■^^TPWt m ftWl 

^PlW^RT 

• ^-qfcTM, ^TgR^ cT?n TH-Wra 

• g1% ^ m aqm 

♦ cR^ 4.8 ; a?4T^ ^ qi^SH aftT 5^1% ^ RRiT eRT^ ^ '^l^ddl 

3|5?I : q^rTH 'SRfrq qTRTT 3411 qdT d'lH qit qTRRTT ■yMIV'clcI '+)<'! I 

• ^ qf qdT RTRiq qq Tit^qdT qqqrq 13^ 

■ 3q“6^qi4 

■ ch-cci I Hid 

■ ar^qqr/qnFf fqsrfrq qqi 

■ 4q/-bcqK ^ m 3 M6'dM tioyi 

• iw^ 

♦ dcq 4.9 ; qpFl fd^dui 

: PiqfR qsiT ^ qfqRTT3TT ^joTcrr qRRT 

• PrqBid 3TcR«R^ 

• af^cT 3ra[421T^ 

• 3f%RT aqqRqr 

• qqq? 3cfl<^Id 



3TTf 3Tf 9000 y^lciTll 

• WT ^ ?FRTT ^ % IhQ; ^ 

■ sii%f^ 3Tfq^ 

♦ ^ 4.10 ; ■qft^FT 

3^5^ : % ^3iTf^ 4jU|^i ^ snrPT 

• 3TI^ WcTt FTOft ^ tRT^ 

• WT % #1H ^SIT HTHIdH 

• 3TT%IT ^STT 

• H2TT TO§RT 

♦ 4.11 : ^srr ^ 

3^ ■• 'CRtOT 3WFff ^ 313^emT ^RIW ^FHT 

• irft^ 3217 WT OTcfiJUl ( WSFl ¥rcR.%2R igUrf) 

■ dfen ^ ^RR 

■ 3^7 ciTdTcr^oi ^-plflxld gR37 

■ ’(M’i WTJt ^ Td’-IWT^ 

• 3t?TT^ 

■ ITR^ ^ ^ K W RRFn 

■ 37^77^ d ridlTdl 

■ 77277 fMS 

■ |fe77/37fdiW777 

♦ deg” 4.12 ; 77277 dT^Wlfd 

3|;5?I : RF77tW7d7 M^TR dTT Wd 

• f%R eR77d7 

■ 



134 




■ 

■ 

• 'Rcsf'i 

♦ ^ 4.13 : 313^1^ 3^ ^ 

: -^Iiof lETFlH ^ dlWI# % cT^THT 

• ^si^R ^3Hr/q?rrFRT 

• RFifM^ % 1^ snfg^ fniytii^ ^^irrr 

■ RlrIdH % 3TTSr 

■ :53s 

■ wan ?3FT 

• 33n^ ^ ir^ 

♦ dcc( 4.14 ; ^i5TtsnT yc) Rf^TR^F) 

3 ^ : ^ 3fk ffelf ^ ^ 

• arjq^f^RTt c[^ tf^rlH 

• Ru^eliui % fRnr SlcRil-cIHI 

• ffelf ^ % ^snfr ^ ^ ^FR3T 

• ^T^aFit ^ dTnlit'i 

• <^i4-fdR(-iil R mRc^cIh ^ RcbT4 

♦ 4.15 : l^fdJI, mm ^SIT WT ^TTT 

3^ : TfM ^ Slier 3«JT R RiciR ^ 

• tteROT 

■ Mt|fc(<u| 

■ ^TTcRR R ^-q^clld 



an| Tr?T 3ft 9000 ■<jfewui 
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• 

■ jm 

m f^^TH eFTRT 

• WT 

■ 

u 3Meb<u| ^ 

■ f^STpft 3TT5 

♦ ^ 4.16 : Iwi m i^Rt^ 

3^ : ^ ^1T^<1 ^gr WIT 

• fHHfdRsId % 1^ WTT 

■ ^FgpRT/RcTT eFn% git 'Ul^'Mdl 

■ gRT 

■ '^Wt 

■ 3MeH<^ Tti-wrg 

■ f^^m/'rffSFt 

■ 3fffl2; 

• StH^ ^Hct ^gr 3TfwgdT 

♦ cRg 4.17 ;3TRrrfW ^p^lcfT Sfffe 

3^ : ^OTctr Wg % ^ tfRtoFt 

• y<?lRad IMg 

■ 3fffe^ 

■ 3Ft wd^Rn 
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^3%^ 


• 3ltfss 

■ W?TT 

■ ^sft 

♦ ^ 4.18 : 

3^531 : ^J^enft'd! ^ iTOfH ^ffizjcn 

• yf|T§roT 3Tra^'3I^i3T3ft ^ ^jTR% %> fcTt^ iJelRgd fMsTJff 

■ w=sr ^3Rff % 

■ d<*4]4i1 ^IRlt % 1^ 

■ ^raWr/^iW % i^ ^stt ^ 

♦ cRg4.19:^ 

3^ : ^RR W«fr 3Tra^3ra3 ^ ^FRIT 

• ^^Rf-fMarat iFsnftRi aFRTT 

• ^ 31M;(idcHdl3Tt ^ RRldH 

♦ 4.20 : RRRJ^ d'^dl^ 

3^ : fyiviadl3Tt ^ g^f^pRT, ^-M'fdld 3'?TT fRSrfroT 

• T#ff ^ qgrrrddi 

• oFTRf-fgfsRTT 

■snf TTH art 90oo sjocrr ^ 

arr^ IJ^ 3Tt 9000 1 RRT STTSTR-'^JR RRRFf ^ 3lIclR<=tTl PlHfelRsd <H’^<<=h 

'‘W^ 'tfr ^Riqfdd 1 1[®^1 : 

1. 3TTf TTR 3Tt 8402 : 1993, ^pMT W-ST wao 3 ^ 3TT^>gRR S R T fdd ^ 

Rft'qwn 



3Tt| TT?T sfr 9000 yrtorar w-sr 
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2. 3TT^ 1?^ 3Tt 9000-2 : 1993, W€1 W 311i^cimH TTR^-tTFl 2, ^ 

3nf TT^T 3fr 9001, 9002 ^STT 9003 ^ ^ M 1 1 

3. 3n| 13^ 3Tt 9000-3 : 1991, ^?n TTTOl ^1-3, =bU^J3 

3Tt| 3fr 9001 qq ^ ^ MHk^H I 

4. 3TTf TTir 3it 300-l/3Tl| TXfl 3Tt 9000-4 : 1993, sraPSl ^STT gWcTT STTW^R 

TTH^-qirr 4, ^ ^ ^ WR % ^ ^- 

% I 

5. 3?t| 13^ 3Tr 9004-2 ; 1991 , ^p^lcTT 3ra^ ^2JT “•TFr-2, W3TT % i^ir 

6. 3TTf 133T 3fr 9004-3 : 1993, ?3Tcr Wl# if 3TT| ir^T BTl 9000 ^ ^ ^ % 
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I 9TRf crar Ti^ 4i: srtfrr cot 

SRI ^ 1 1 

Abstract 

Integrals involving multivariate I-function and a general class 
of polynomials. By Chena Ram and Hoshiyar Singh, Department of 
Mathematics & Statistics, Jai Narain Vyas University, Jodhpur (Raj.). 

Tlie object of the present paper is to evaluate a certain class of 
Eulerian integrals involving multivariable /-function due to Prasad^^^ 
and a general class of polynomials given by Srivastava^ . The results 
proved are of general character and include the results given earlier by 
Saxena et alP\ Sharma & Rathie^^^ Arora & Rathie^^^ etc. Due to most 
general character of the results derived in this, numerous results on 
potentially useful higher transcendental functions of one or more 
variables follow, as special cases. 
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(2.3) 




P 2 j’p 2 j 


’ I ^ 3 ;’ ^ 3 ;’ ^ 37 ’ ^ 3 ; 


' 1 . 9 , 


b .; p .,..., 

rj^rj rj 


f Y 8 ^ 


p-fcM ;Xj , ... , 


ri. 8 


2 + 2 ~P“*“> 



^ /- W? cTW M ^ ciT^ 
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‘' 2 ^ «2r “24 . • %-%-4’S' 


“rj-^i «” ;ri-p-»»a,;,....x ■); 


^)ff-^p-i.a, 


a.', a: 

J J 


...; f , af I (.) 

V. A<P 


'’ 22 ^p 2 rP 24 ,,J 


Kr ij Pll 


ll, a I 22 1 ■■■■’ r 


p ku-, , .... ,x^ j: j ^ ^ - p - to ; x^ 


V3:] ...,;( f.pf] 




WT ^ (3q^ '3Tpl¥FT 'Srfew 5lfcR^ 


(A)aj'\ p]^ ag, pg e IR^ (/= i,..,r; k = 2,...,r): 


ay (/= l,..,r-j=l, .. 


(f=l.....,r;;=l...., 5 ») 
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tpt w f% 




1 , .. , ) , b j^j (k-2, ..,1 , j 1 . 


€ c ; 




m 


®, n® , p®, ?®. Kjt. Pfc- ^,-,r:k-2,..,r)eN^ 

(i) 'STcR a cTSlT f 

\ + a,l + b,l + cit + 0.-t) 


(2.7) 


^ ^ ^ ^ I, ^ 0< /< 1, 

(ii) Re (p) > 0 , Re (2 p - Y- 5) > 0 , i- > 0 

(iii) Ref p + to + min X. | Ref pj'Vp® 

l<j<r ^ V 
(0 

I Sji m 

l.> Vi,'D=0,l>.-.(P/a) 


(iv) A. . 0, \arz.\ < {l,2,...,r) 


> 0 


( 2 . 8 ) 


(2.9) 

(2.10) 






i, : = X af - X a® . X P; 

^ J /A •' : _ 1 


(0 


i=i 


j=««+l 


; = i 


9 

I 

JO 




(i) 


j = m 


+ 1 


I »g - s “g 


; = i 


/ = n +1 
^ 2 


X o'g - S ““ 


j-i 


/ = n +1 
3- 


3j 


■+ , 






I “g - I 

j=l ; = 7J+1 


fpg Jpg---SPg 

i=l )=1 )=1 


Vie l,...,r}. 



/-WT WTTST M wmm 
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f fP ^ {l-t)^~^[l+at+b{l-t)]~'^^*\F^ 

O i 


a [ 

P i 

>**]'[ 


r]i , .. 



2 Y+6-2p 

r 

(l 5 1 

+ X 





2 2 



Y 5- - (Y+ 5) 

\ + at + b{l-t) 


dt 


»/a] (_p) 


a« 


^ ^ W“ 

(l + a)P(l + &)P-‘ r(Y)r(5)„,0 ^’“ 


y 0 , n ; ... ; 0 , 71 ; {m\ nf) ; ... ; 

12 r+3 

P2.?2:-:p^+3,9^+?:(p'.«0:- : 


f ^ 

fi 0 

+ t: 

r 

' 5 ' 


2 2 


2 

L 

V ; 


V 7 


n« ) 

1 

• 

1 


z 

r 

1 


r 


j. 0 , n ; ... ;0,n + 3 ; (m' , n') ; ... ; . n 

■* Pj. 9 , : ... :p^ + 3 , 9^+3 ;(p', g');... ,(p^'\ g^') 


fll 

irl 

f 5 n 

"T 4 * _ 

2 

I I 

2 2 

V J 


V 7 


(2.11) 


'J15I R , R , 


...,R ^ (2.2) SRT tor ^jTRIT 1 1 

r 

E = I ^ . ; 0^ o / ’ 

1 *.j 



1 7 v.« 

1 


' 8 1 
; + 2 ; ■ 

\ 

' 

..,X ; 

r 

7 

\ • • 1 





1 + 1_ 5_ 
2 2 


M 


p - fc u ; , .... , 


j 1 . p 


( 2 . 12 ) 
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TFl W % 


*2;’ ^27’ ^2j 1,9 ’ ^ 3j’ ^ Sy ’ ^Sy’ 3y 1, 9 ’ 

} 2 \ J 5 


.ir)\ .fo 


^y^P.y’ K] , •> 


...,\ ; 


1 + 2 “ P “ > >\ ’ 2^2 


■p-ku;X^, .... , 


h' R 1 • • f r(''M ,, 

bj,^. b. , 


G = a, .; a, ., a, . , ; a, .; a, ., a, ., a, . , ;...; 

1 2y 2y 2y 1 , p 3y 3y 3y 3y 1 , p 
V y 2 V y 3 


fa . ; a a V ; f 2 - p - 1 1 / ; , .... , X V 

I ry’ ry’ ’ ry ^ ’ 1 ’ '' j 

2-p-i’M + ^+^; Xj;...,X^ ; fl+^-^-p-fcM;Xj, X^ 


^ ^ 5 f (r) (r) A 

a., a. , ,;...; ar\aY’ , w 
y y i.p y y i,y> 


*^2 f^2y’ P2y’ ^2y]l,9 ’ f^ 3 y’ 1^3 y ’ ^Sy’ l^ 3 y ] 1 , 9 ’ ••• ’ 

V J ^ \ J ^ 





5 \ ( % y 

1 + 2“P~^“’ ’ 2'''2 ’ ■■" ’^r 


y’ O 1,9'’ ’ "j ’ i_ 
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^ / , / , J W J ^ 5FT5TS (2.3), (2.4>, (2.5) ^ (2.6) SRT ^ I ■(WT 

12 1 2 

^cRifr^ 
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^ TFT cfSit 




( 2 . 20 ) 



/- WT W WfFT M ^ ^ 
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^ r , r, r, (2.18) sirr w £1 , £2 , g, p c, ^ sfrts (2.12), (2.13), ( 2.i4) 

p (2.15) ?[Rr HR'mf^d fell 'jTIctT % ^ ^ ^3cRlTr t (2-1) ^ ^ ^ 

]qfcri^ (A) ?r«Tr (B) % Pi^if^bd ^ricR^ ■jft ^ # i 

(i) Re(p)>0, Re(2p-Y-5)>2, A:> 0 


(ii) Re 


p + ku + min X. 


l<i<r 

CO 

1 ^j:^in 


Re ( ^ 

' ' J 


> 0, l.>0 Vi 


( 2 . 21 ) 


(iii) (2.16) ^ ^ 1 1 

WT 


7 C /2 


J ^w(2p + l)8(5.in0)P-^(COS0)P /j 


CO 

1 

rY+5+2^ 

; 2 ^ sinO 

L 

1 ^ 



dQ 




[p/a] (-P) 


J+l +1 


au 


u \ 


22P-Y-5+1 (■y_§ p (y) Y (5) „ = 0 

rO,n ;...; 0 ,n + 3 ;(m',n'); — ; 


! ""P, « 


(.X)‘ 


(r 

l^ + ^l 
2 2 

r! 

2 


^ > 


V J 


1 


p ,0 ;...;p +3, q +3(p',?') '•. ; 

^2 r r 


(».«,»<'>) 


1 


1 

to"^ 

\ 


-r 


5 i 
2 ^ 2 




J 



"•i 

J 


n ; ... ;0,rt +3;(m , n ) 




Jp ^...■.p+3,,H-3;(p^^');....(p‘^«"') 

^2 2 r ^ 

z 

r 

/2 



( 2 . 22 ) 
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^ TPT cTHTT % 


^ ’ ^2’ ’ ^ 5RT /, , /j , 7, ^«TT ^2 SFT^TS (2.3), (2.4), (2.5) 

^ (2.6) 5RT f yft ^1^ ^RRcIT | % (2.1) Sl^sFer (A) 

^ (B) f^iRbci ateif % ^ ^3^ I 

(i) Re(p)>0. Re(2 p-y- 5 )> 0, A'> 0 
(ill) irter (2.16) I 

'TOT ?WI*d : 


Js’"-‘-‘>“(sme)'>-‘(cos6)<'-= ,F 


y.5; 


l±A]. ^iv(e-f) 


; e 


sin 0 


z. rv .....z T\ 

11 r r 


dQ 


g)V3Cp/2 p 



O c 

XiJ 



[p/a] (-p) 




[ r fi^i) T- Ts ^ 


X)' r 
1 U 2 


.^7 


j 0 , «^ ; ... ; 0 , + 3 ; (m' , ;i3 ; .... ; 
P^,%-,...-,p+Z, q +Z(p\q') ...; 


r 

(m*'*, n» ) 

y 0 . ; ... ; 0 . «^+ 3 ; (ot' , „-) : ... : (w , /) 


1 

2 


w. 




’^1 

Gi 

' 


1 

> 





2 


r ' 




(2.23) 


^ ’ ’ ^ srar ^ £, , ^2 G, cf^ jFT^Ts (2 12 ) (2 13 ) 

W a.5) ^ ^ ^ I ^ ^ TO i ^ ft ^ 

^fter (A) cT«jT (B) M%cr iiteif % m«T f i 



/- wf w 4p3ft % ciT^ 
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(i) Rc(p)> I , Re(2p-y-5)>2, it> 0 

(ii) 5ri%^eT(2.16) ^ (2.21) ^ Wlf I 

(2.1) ^ g?q% : (2.1) ^BT ^ fTlcf IS^SPT ?*T /-WT 

^ JIcBR % ci^ (1.1) % SRB f, (1.4) ^BT 

=B^ ^STT W sB^ WR fcrf^ ^BT^ ^ W^B# 

% WT erf^iWH- % cBRq <sjf^ f ^ 'SiRT cbt tih w ^ wrarr 

^ Pl=hM^ (1.1) ^ wracTT ^ 4 Ruii 4) y^icbd c^ Huw cfR^ m qRuiw 

RWT % Pim fr ^ 1 1 ^jRqpff (2.11), (2.17), (2.20), (2.22) x;^ (2.23) cRf 

t ^(RFB^ [9, pp. 26-28, Eqs. (2.2) (2.6)] % Pf%T % ^ R^B^ 1 1 

3. fiftre ??Tr| 

(2.1) , (2.11), (2.17), (2.20), (2.22) cWT (2.23) ^ n^ = n^= = = 0=p, 

=p^ = ... = p^ ^ cT^IT = •— = </,_ I = 0 ^ ^ SRT 

5fTH ^ 1 1 ' 

^tia^B 5R 5R5r =i?r cRnfr ^ ato ^iro sbo ^ict^ t imr ririrt ^ feR 'Simit 
fi 


MsfT 

1. 'SRRr, 41W cRT TT^, ^O %o : J. Fractional Calulus, 1992, 1, 79-86. 

2. |N)^, #0 t^o : Math. Computation, 1987, 49, No. 179, 269-274. 

3. t^o, tn^o w TT^, x^o ; Indian J. Math., 1992, 34, 23-32. 

4. 'i[o triTo : Math. Annalaen, 1961, 142, 450-452. 

5. ^RTT^, Ro RRo cRT '3IRo %o ; The H-funclion with Applications in Statistics 

and other Disciplines, John Wiley & Sons, New York (1978). 

6. TOTR, Rlfo tT;ro : %Fr 1986, 29, 231. 

7. I'llcloi, fo ; Special Functions, MacMillan, New York, 1960. 

8. ^d4#tT, OTTO %o, RwT ^StT #o xf)© : ftTBFT, 1994, 24, 35-4. 



158 


^ TFT cTSlT % 
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^Tcff^a ^ ^ m 

^|cnl 

Bsn 

^ujiq 

[ WT-3ltef 10,2000] 


TT^ ^■'TRFef ■?FftWT 3tfs ^FrmfpT WT 

a: J"’-"' (0 %, ^iRlcllR'^ SRgcT W 1 1 % f5[%graM % 

^tflrcr^^^ Tig inj ifsnfer wr gr 1 1 


Abstract 

Inversion of an integral equation involving generalized 
Bateman function as its kernel. By Bhavana Soni, Department of 
Mathematics, Government Engineering College, Ujjain (M.P.) and 
Nitu Trivedi, Vaishnav Academy, Indore (M. P.) 

An integeral equation involving generalized Bateman function 
it) as its kernel has been inverted. The results of Dixit^^^ and 

r4i 

Joshi^‘^-‘ follow as special cases. 


Wfcl^ 


dikriw p; % ijoii ^tmgrd kftwi ^ 
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I 3T% wTfT ^iq^li ira" wriw w ^ ^ 3?^ 

^si^art 'SRT ^ ^?PT5r mp" 1^ ^ f 3^ ^ ^ TTRlfi^ arfg ^ 'st^r 

'’FIT % ^ ^ 3TfSR) TTraffi^ -hM y^d 'f^FTT ddl % I 

yrg^ ^f Tirafficr wr ¥rt^ ^RkH’^q- ^ ylddlnn 'fw w 

1 1 fMIr ^ 'srak I 3TT I ^ ^ ^ 1 1 

% 3 rT^ ^sraFf ^f ^ Trraffi^ wr k^' " (,r) ^ 

IW^'flK FfT'JTrfW I - 

n/2 

K^'^ (x) = — J sin *^0 cos '^0 cos [jjtan 0 - « 0 ] a ?6 ( 1 . 1 ) 

0 

’jfw n, 11 afn: u SRTcR^TJpf 'WlslIllTf I 

<4<ai 'jIT ^4)dl % 'f% 


^o.u 

n 


(X) 


f(t) ^Rn^rra" TTRgrf 


T|" 

.V 


I^(x) 


00 

je-^‘jit)dt = F(P), ReP>0 

0 

^ IF ■f^RT^TTlT '?n%f^ ^ 

M == F(P) 


( 1 . 2 ) 


(1.3) 


(1.4) 


SlFf 'Fr l(2e41^^^ % ■fFRfeffecr FfWFf FiT 'SFfrT' 
rct) = np) - F^-^m - p^-Yid) -/"-'(o) 

t t t 

J J \m{dtf = p-”F(/>) 

0 0 0 


(1-6) 
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J /,(«) / 2 O -u)du = Fj(P) . F^(F) (1.7) 

0 

^ Ai) = F^P) 3fk /^(O = F (F) 

M Hqt) = r(2^ + ) ^ > - 1/2 (1.8) 

1 PlHfdfyd W I- 


K^^’^ix)= 2(-iy"F^”(l-F)””^""'"’(l+F)"^"'*'''^'”'^‘^ (1.9) 

Re P > 0, (n - 1 ) SR ^iyifR ■qt(n-l-m-l)>0 

^ [2, P 65, 14.6] % mRuIIH m ^Rk RR tR (1.6)% fkllMkcr Wt 

I: 

I ^} — ^"J -^(d)du = F-^K^) (1-10) 


WTFT (1.8)11;^ (1.10) t F7 kRtikd trfRTR RTRcTPJ^ 1 1 


f (^ - ^ 3/2+Y/2-/-m-2 

J (2a+27n-l)! ^ y/2-«-p/2, -p/2 + T/2-/-n!-3/2 


= F" " 2 m^ 2 af /2 + y/2 -l-m- Ip^-p _2l -2) 


(P _ + i 

/n , \y-/i-/-m+l 

(F + qy 


(1.11) 


2. TsT^ pf IJR PlHiRhd Rkr WIFR kk - 

■Stkl : - Rk 

( 1 ) a, P, Y, / ^ m SRTRR ijk I, 
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<iT[g^ ^ cfSlT 


(2) r (|3 + Y - 2/ - 2ot - 2) >0 sfk 

( 3 ) f\o) = 0 ^ ‘K = 0, U 2 ( 2 a + P + Y - 1 ) 

cTf^HIcHcl yHl=b<u| 

a* 

I [a{x - t)}gtdt = fix) 

0 


i 

g (0 = ^ I 

0 


f, . 2 a + 2 /«-l B/ 2 +Y/ 2 -/-W -2 ^ 

— X — Y/2-7J-P/2, P/2 + Y/2-/-W-3/2 

0 

X D^“ (D - a)^ {D + affix) dbc 


dll 


( 2 . 2 ) 




= 


±zJl 


n-/-l 


2p/2 + Y/2-/-m^p/2+y/2 + /-m + y _ 2/ - 27W - 2) 

: MHI 

fit) = FiP) W git) = GiP) 


( 2 . 3 ) 


( 2 . 1 )( 1 . 9 )afk( 1 . 7 )%^TO^( 2 . 1 )^ dlkHm W( 2 . 1 )^WXTlTPTFr^g^°. 


GiP) = 


( 2 ?)’^''^'^^''^”'” r(P + Y - 2 / - 2m 


2 ) 


m + y - 21 - 2m - 2) 

p2 m + 2 / 


(P - ^y + '”-”-P+l 

iP + 


P^ip-q)^iP + qf FiP) 


( 2 . 4 ) 


( 2 . 4 )^ (1 . 1 1)% Tf cTTW^ ^ w (2.2) ^ snilr ^ ^iTT^ 1 1 



3T% ofT^ «Hi=hcl '■H'flttRUI ^ Sllcicil^^^ 
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IsrfW ^:(l)'Jli^a = p = 0 3^y = X + m^ ‘SRI 'fsnfcRT 

■51^ ^ WiH FT ^ 1 1 

(2)3^S 9 = ^, a = P = « = 03fk Y = 3 W (1.2) % ^ 

^ tr: wfRT ^ ^ #dt li ^ wr % i^lwNiFT 

^ 3RT ^sraicrfaTf % tif<U||f|, ^ft w ^ 1 1 

FT FO ^o %o grsZTTW ttI^, :?TR^ M^ll^tJlelil, 3^ % 

sn^ I f¥ ^ ^ 3Tra^ TTPf-F?k fell I 
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4. qrt^, %. : Ind. J. Pure & App. Math. 1973, 5(12), 1081-1084. 

5. aflciiklcl, ig. : Bull. Cal. Math. Soc. 1974, 66, 185-192 

6. t%FT, : Amer. Math. Monthly : 1963, 70, 291. 



Vijnana Parishad Anusandhan Patrika, Vol. 43, No. 3, July 2000. 


TTo TTto -flT^r, %o f^foTRt, 37Ro iftcW 

1^0 WR 

[SnH-Tn^24,2000] 


RIW 

IRT sng 'gcfstiiiri^iyf^d % ■•Hll^w craw 

% 'HTST ■gRT sng IrVs ^ I^rW ferr w i faif^ 
^sit Twrafe IMIpff t^-'Srgw 

3T1R^ r)lc4J(xil ^21T -fi^RI' wfi 'SRI ^ ^iHw ^ 3TSRR 

wi M STgq^ci^ ^fnf -Til 1 1 


Abstract 

Synthesis and physico-chemical characterization of mixed 
ligand complexes. By A. R Mishra, V. K. Tiwari, R. Singhai and 
S. Goutam, Inorganic Laboratories, Department of Chemistry, Dr. Hari 
Singh Gour University, Sagar (M. R). 

The present investigation aims at the synthesis and 
characterization of metal complexes of Ni(II) sodium diethyl 
dithiocarbamate terepthalate complexes and Cu(II) sodiumdiethyl 
dithiocarbomate terephthalate complexes. The present complexes were 
studies for their LR. studies, U.V. studies, molar conductance and 
magnetic measurements. On the basis of above studies a disordered 
octahedral geometry was proposed for the complexes. 



1 : 'Ml Hicbl ^ 3 wiMcb ?{2n ■^i^chi'44 3Hichs 



L. F. S. E. (KJ/mole) : 129.97 
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sTTf w Tjg irerafej aisrapT 

^^eld ^ dlMUfd^isfl' afk ci^<?fl<5)d ytjilcl % cbUU| 31c?Tfsi^ 3?i?IiR|cb iT?^ 
1 1 sft-^fw sfli ^3ik%Tf^ % 3#1w, Wm few ^Hffer 

SCRffTf -qt |!l-3] i ^g- ^ Ni(II) iftTl<W ^Tfl^fecT ^SfFTfeRffe: 
^srr cu(ii) ■sTfSfFiferaWd ¥9^wr 

srfe^^pqq ohidi % I 


w ^2TT -few ^ srfefejiT "gRr w^ 

1 snf iHfKT % feqfe % fei^ qw ^et^, zrlfera? sm cisrr 

■■fftfeiiq 'i^i^chi^I^d feqr w n^siFffeRffe: ^ feW 

% WT ■STJfer feqr wll ■q|fef % qvfe^ui % ^ q ^ 3TfeRlifel 
^ % ^1 

sng ^ ■qSt^NUI 

qrfedil^qirfeqfe, z^^^src^qsrr sng eraq! %^ifek fdddd ^ sifeiferr 
■gjrr 'fejn qqr i Pi^d q-^ik/chiq < q^thd qsn qifeiq % ^^ferq feci'qd q?r 

fe#^ qr 1-2 ^ % few 60 °c m w fewr i wr mm ^ ^rrp ^ % 

■^-#1 ww qq ii5°cq7:fep aftferq^giawT wi 

sn^ qiT fewfoT 

fefe^dq^fez/ofeR (o.oi ^) % qfew qgnifeqi fedyn % qrer ylflqq 
eww % ^sr|qj^ ^■^sTWisfiraMd fe ^5fcfer qazrfew feewr '^1:2% zr^qiz 
Fhcini qw I fq c^iid zifeifewT fezwT qir ^-qxi 7-8 ^ oTw wrr qw, zzi^wz 

srferfewT fer^spq qrr wr qqq m wq qqq ww ^ wqqq fe^qiei % ^ cfer qn 
qro fewT 1 1 qsR ■?frfqqi q^r w qwtw (tqfedz) fe Tfefer %1^wq m 
qgrr ^ fe fe^ zTtfer fe 60 “c m ^{iwi i 

3ToRqq 3W5Ttw 3??zraq 

mTM zwfew cDfQ zniqzi -m qrfeq q;^ ^q^M^dlMidi qr 3ifq- 

fe%q fewT qqr i ^ qffef % few qwifed OTfSqqi ^ qsq qrq q^felw zrifeff % 
qw 3^ qww qwT qw 1 1 

feV^ ^ ^ ^ ^ qqfew w I ^ qficT fe ^ feqz % 
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TTo qto %o fcf^, 3TRo W 13 ;?To 

^21 930±10cm'^ ^ qjrtdl t i ^ 1450-1500 cm"^ ^ 3TT^i% ^ 

3 icivnrq ' d 1 1 i^c?ld1cb<ui % TT^nd di 1^5 ^ 3?^ ^ 1530 ± 10 cm'^ 

tlferar ll sfeUlRR ^ 3Tf^4eIT§rf&W chlslTwHld'* 3lc(vriq^l dir 

pr ;cp5^ cRt %^ztdidT ^1 d^Tfdl I 'ddd q'lRl'^bf ^ 2950-3400cm'’‘ 

dT TJ^ dTE ^ dMR^HId d5T dlRW ddftd 30^ -STSTdT dSR ^ y obeli '5[4-6] 

Cu (II) — Tl ^ dqf^arfd y$y4Hdd dts 

^ 'Plldg cbldl % I ygicn dlRld^ ^ 34ci cfTddT % ^555 400 ± 10 cm'^ 

W^i dSTT V,, - d3r 

M-0 M-S 

lETR^ 2 


sn5 ■dtPraTf % sra^ftdcrT 


dlRldl 

Ni(II)did3d dfiRfcfl (em'b 

Cu(II) yobi dlRlcb (cm *) 

I T^il'dtddl dWd 

1590(m), 1450(m) lOlO(ms) 
720(s) 

1580, 1450(m) 1000(m-s) 730(s) 

I C = N 

~1530(br) (OH bonded) 

1540(br) (OH bonded) 

I C-CH, 

1360 

1350 

C = S 

940(S) 

930(S) 

N-C-S 

1190 

1190 

COO"” Carboxylate 

1630 (mbr) 1280 (ms) 

1630 (mbr) 1290 (m) 

di£ 

~3400(br) 

~2950(br) -OH bonded 

N-0 

400 (mbr) 

410 (mw) 

M-S 

280(W) 

290(W) 


mitddi 3Tarad 

Ni(II) % -^eidsRRlob ylch^q if %dcT ^ dTH lit |l ddd to% 

4sbb( % obK'JI ^ %, dff y^c+5^H ^ if d# #dT 3TdS TpJHt -gnj 

9033 cm'* dd 'STTH' fddIT W I fUdl %og 15625 cm'* sffd 16949 cm'* dd 'fd'ddd 
^ I ^ dd?d 3n1dd % ddd^ # dldidT 1 dtddl 23809 cm'* 

^ ^ ^ -_\(i’) didldny % ^|l 

Ri^ug ^ MRym did dt dRcbfdd 1^ d% ^ t - 

10Z)9,9033cm'';P747 cm-‘;P 60.69; P°; 30.0,LFSEl29l29.97KJ/mol.TTd| p4cb1d 

Sdfjf^TjH^i = 3.08 B. Ml 

^ff 
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grg ^ X3 ^ 'StH^ TTfiraPf^ srf^^FFT STHT^R 

tflWTf ^ 3TTSIH m Ni(II) % %q; vrqlftfd ^puf 

^ I Ti^ 31'OTfRpT ^ 12820 cm‘^ ^ 19129 cm'^ mi RRIT % d-d 
WM ^ fSrfe 'Sfm 1 1 

Cu(ll) ^HficT 23895 cm'^ SRR 3ig^ftW ^?rfdT % ^ 3Tlt^ WnWl 
^ <33)d 13 ^ yc^fVId ebWl % ^ 12820 cm'^^Sn 16129cm"'''lT 
1 1 -Eg - ^T % 313^ ^arr d-d wtr ^ % i ^ 

ciarr 3RT^3fT^ ^ ^ifracrr ^ 4lPi45 ^ ^[ficT 

ywil^cl ^ Rf 1 1 filler an^yf 1.65 B. M. % ^ ‘Spin only’ HH ^ p5 ^ 

I oFJROT Cu-Cu ^ SRPRl felT ^ I ^ai a? Cu (II) ^ 

51^ % if 1 1 


1^ 

1. ftaT, Ti;. 4t. : irg'. <ipictl?iil 3ffqi ^(ni6ls)iq (1984). 

2. wk, IT. : AifsilU'eT •^<4ict5 (1970). 

3. %. IT. %. •• ^sr=fe ^f%T %PR5cr wlwraat, 1986, 257. 

4. ^, ^. TTR., %. 3f. %. '^ar f^, TT. %. : $Iu5£R ^31% 1979, 18A, 183. 

5. 4 i ehi^d , %., afro uys e^anil^^ ’gf?? tpsot, 

(1986). 

6. fatreX^d , 3in. TTR. ^WcR, ^. HSJT ttiPr, 3TTflf^Pi#i?R 3TTO 

arpfPigj grors^, Tiys 'hrt ttf. -y. 95 (I98i). 

7. l^dlMei, IT. : ^pj^iR 1991, 30A, 390. 

8. “RTiT, 3TR. TTR. gsn WIH, IT. : TTRI^^ 3TPB £|'^dl^Pl^1 , %Ttg ^RgRR. 

(1993X 82, 123, 150, 157. 

9. PbPw, #. = gRpi^f^rg ^^FfpRi ^P)^, ^^pgRR fgR%RR m^iIAh ( 3,. %.) , 

2 (1987). 

10 . ttcb. , sTRpRR, gt. lo^. geir rff^, irg. : fTFfpRi %Pr^, 'g, %. 
(1990). 

11. 'ggRT, gt. 3Tn., SlFig, TTR. W Sigwt, ■^. ; ^RTR 3TR5 $pid>g4 Aifncticrl ^'l^Hldil, 

1990,67,418. 
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Jllui'rl ■fe^TFT, (TTiRSTR) 

[m - ttT^ 15,2000] 

Tnw 

cTsrr inr irfqwftcfk wr % feir wr w 

^ ^ HH W % oqmc^Tl<t)<u| ch<^ 3)^id 

WtRROT^f^ll SRgcT ^ ^ ^ tMIt ^ 

% 1 


Abstract 

A transformation formula for Hypergeometric Function. By 
Yashoverdhan Vyas and A. K. Rathie, Department of Mathematics, 
Dungar College, Bikaner (Rajasthan). 

Recently, Srivastava,^^^ generalized the terminating transform- 
ation formula for. hypergeometric function obtained by Manihar and 
Baneiji^^^ and gave a non-terminating transformation formula. The aim 
of this paper is to derive their result by a veiy simple method. 


mRuiW 

^ PiHfdfeci wnwT m ^ ^ wr i 


'-a, -a +1/2 

>1 

r 

2“r(a+l/2)r(6 + «+l/2) „ 

2a, b 

6 + 1/2 

j 

r(« + l/2)r(a + 6 + l/2) 2 1 

a + i/2 + 1/2 

V 



'-a/2, -a/2 + \/2 

>1 


'-2n,b 

\ 

2^1 


1 

2^1 


1/2 

6/2 +1/2 


26 



V 

J 


V 

y 



172 


oqro cisn' x3;o %o 


■qf^ (1.1) % ^ I '51^ ^ % PinlwRad 


fl. b 


2^1 


T(c)T(c-a-b) 
T ic-a)r(c-b) 


^Re(c-a-b)>0%l 


'la, lb 

\ 


1/2 

a + b+ 1/2 

V 

y 


ra/DKa-hb + l/l) 

ria+l/2)r(b+\/2) 


¥ 


2^1 


V 


“ 2k, a 
la 


{a+\/2\ 


^Tfr 


( 2 . 1 ) 


(2.2) 


(2.3) 


T(b+\/ 2 M(b + 2 d) 

^ r(i + a)r(i + a+l/2) 

^%(1.1)^^W#%1‘ 

3.1^^ 

■JST mR^ih (1.1) a = n (n e N^) ^ ^ hRi 5K cTSlT fiJil 

wnwT^wr^li 


1. Rf%R, 7TSIT ift. %., TrfbRl 1991, 5, 37-3. . 

2. ylcllWc), ir^. THT., T(%r, 1992, 6, 67-70. 

■!. ^., Special Functions, '9f^. 1960. 
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2. W'U, -302018 (•<.i'Ji.) 

[STtK -araeT?, 2000] 


^Rgcf m ^ srcra^ % snf^grf^ % fs siedw ^3? 3iW 
% 'HTSPff ^ W I i 3TSrJR%#M20 % 

'qPTT ^ 17 TnfeFT ¥r«PTf 3q^ WIT W I 


Abstract 

Entertainment means of the tribals of Aravali range in 
Rajasthan ; An ethnobotanical study. By Satish Kumar Sharma, 
Range Forest Officer (Nahargarh Biological Park), 2, Suresh Nagar, 
Durgapura, Jaipur (Raj.) 

In present paper, few lesser known as well as unknown means 
of entertainment of the tribals of Aravallis are highlighted. As many 
as 20 plants and their different parts were found to be useful in 17 
entertainment means of the tribals. 


(Ethnomusicology) % SRPfcT fWTT TjfRTT % 1 Slilctetl % 

idu^cH'ctT^f^’^ 3TTf^ ^ twn 1 1 % ■q^, 

wr qq qqYn, ztto, yrefly'4, qrqft, ■f^qiRT, 

WTFcSIT, WT, w, 'Sl^T, ^5^^, rTRqt, WTcft 3rrfq 
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^ I^cKU| ^ |TT ^ TT^ ^ ^^ifiob Icf^-cH RitMI % I 

% TRW? % 3n^[mfeTf % R^cTIh!” ^ ^ ^ 1 1 3q'|oftT 

%lW % ^ t 3TTfw1wf % HHIr? % i¥w TTTSRf f?I^, #cT, 173^, 
arr'^JW, ^ ^ SRit ^?T?c[TRt fHeRft 1 1 ^ 3TSR?f % mTR^ ift 

??1R? % 31^ 3F^ TTTSBf , 3CRfWf IJ^ ^ ^ ■f^TcTcTr ^ 

^ SiPT^TTl ^ % I 3RR^ 31Tl^Tf^’ ^ ^TtcT. ^ftcTTTlRr, ^sft^, 

WfTRlT 3Trf^ % TRtR? % SWaff Ig 1986 ^ 1998 cRi 7]^ 3TaR? % 


m^Td?^ 

3ll[d<4m1 cnwfd Tlt'’97#3RI fedldl, ^ 3TW 'R'dlRH ^ 1 1 

31 1 Iqci I fy till’ % -q-dl Wd % TTTSRf ^ ?fPWTt ^ % 1^ 3TTf^gTTft-e[|cT ^ 

% w ■?? 'Jiicb< 'JiMchid ^ ■?f I snfwrft (w?fTi ■^rtt) ii^ ■fif 

^ t^WT ^ ^ ^ ^ tn: ept s nivel if^^T % 

tTi/#Tff Tf % efSHT I cTSTT ^ % 3R?r^ ?T 'jft WST 

Tijr?f^7T%i 


^iRmw Tw i^^-cid i 


%> TTT?R 

?I^^C((1, -qR HJW, wIqRTcT 'SRI ^cTT^ ^ t^hIrH % TlTEFTf 

% 3RRT 3TTR^ 3TTfWTft 3Rr ^ Hdl<dH % TTTSRf W 3?#? ^ ^ I 

Ti%H ?rRc6l{] iHHcld | :- 

■*>. 

1. : W?Ir ‘JTRT Tf ‘14)§^<V ‘ 'ift ^ ?iTcTT 1 1 Tff ^ 

cRg^ MIl 1^ “^” 

‘dT ^gtiSI Hid (Celastrus paniculata) % HxH 13^ ■^W {Dendrocalamus strictus) % 3% 

^ 'cRii 'didl 1 1 TW % Wr % WTT % W-sR ^fT (Cavity) 2 

3i3cRt^%^^lit^%gT;incrr|l SR^cTTO^TneT^cIRTcfttw 

^ 3?iterr 13^ ^ ^ ^ ^ ^ tR ^ ^ ^ ^ ^ ^ 

^ ^ ^ cl^ ^ ?rf^ 1 1 3R RM ^ ^ ^ ^ cR3 WT 

^ ^ ^ ^ ^ ^ ^ tr^ 5JRI tRR 

^ 3TRR 'diidi ;|3TT ?teft o|?j" TR? 3TFf RraeT RI%TT I '^li^ tTIcT ^ q[^ 

^ 3^1^ (Cassiatora) % Wf ^ sfel ^ ^ 3?^ WmR WT ^ cTf^ 
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I (f^-l) I 

^ ??T cR5 TJteHT foR^rr ^iTIcrr I ■fe T3^ 
^ -q^ felT ^flcTT 1 1 

cRqi%WKiqTt'q^qiMd^listqTqiq^^ei^qiT3T^^gic7TqiM%iqiqfrci^ “1wq” 

3T^ m t#i qHt mr wm I ^srr fq?sq (q-ccBix! qq tq qr 
3|cTr qncfT I (fe- 2 ) 1 

2. ^ STTqqtfipn Rit|R<4i (Ipomoea sepiaria) % di'nl ^ dHIdl 

qrRTT % I qi^ ^ cfe ^ qr ^ wf ^rir ^ ^ isr Iq<4i -Jiidi % qsiT ■41^ RR qif 
cRqi ^ {acacia nilotica) qq qifer 3TR-qR TTT? I % qfef qi^ qit 

gft qq q5rf ^ I m ^ I (fe-s) i 

а. qjsratqqw : #npqT #q % qqltqq qq q? Tnm ^ w 1 1 q^srar (stercuUa 

urens) ^ W\W\ 6 WT ^ q^IS q5^ ^ W--W- ^ ^ 

(slice) ^ qn% 1 1 qqtq; % 3 t^ % qq^ ^ qrqsnqt % ^ cr? ^ Bstqr 

' qiM % % qn^ iJTqr qq ^ w tIi ^ qqefr eiq;^ :stqtqR 

qrr qrn^ f% 3TFr-3fT^ gqqqqr ^qrqr 1 1 

4. TcFrqtq % qscTt qi^ ■• iqqqnq (Jatmpha curcas) qi q^ q^ei ^rt q^ 

1 T^. eP# iit qq q^ gRTqr qrar 1 1 rdqqftq % fR qicT ^ ^ qit q^ qp 
qqqfl i5 Mf arn-qR q^ M m tqqqqff qrat I ! fR tii 

% #Tf qr iddvdld % ^ oR^ qx^ qqi qR W qiq I qt RT# ^ qcn% tR 
q%qt qq qqq qnt I (f^-4) i 

5. qqirfqqt : hwx. 3TT^ 3T^qK‘^q q qq% qi^ qiqfqqr {crotalaria spectabilis) 

qrqq; qt^ % qil q%, ^ qxfr ^ qqt q ^qqq “qnwfdq MH'^q” qqi^ qrqfl, 
^ “qiqRldl” qilT qrcTT li qi^fqqi ^ ^ qiSTcfT ll qqi% qq fTO fro q^ 
qq? snqFq Picheidi I (fe-5) I 

б. qqqjqr = ■‘lec^xl (Zinnia pictd) dlHch qtq % '^^1 qil efsfqiqt <^Ml M?dl q?! 

qq? q?qqt I qr qrqif % qsqq qtgqR qsRft ? i qt^ ^ qq^ qq 1 1 qqf qj^ 
q? tD?tt ?n^, 3Ttw, gxRqnt, ^tqfT. qqqn, qiqTiT. qqrqrqrq anlq ^ ■cf q^q 
qm ^ qqqrlt 

7. : qtq ^ qq ^ Wlqrq, ^3^ (Phoenix sylvestris) % *-l^fqi (leaflet) qSIT 

qtq-qTii ^ %ofiqT (^■) qqiqiq q?qq qq fqqiqrl i qtq qs' % q?q 

1^ qr “qrfqqr” qifrqnqrl, ^qr^ qq q^sff % q^ ^ •qt^^qr^l! 
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TF5R57R ^ ^ SHlRcUftiTl' % HHlivilH % IFfTSR 

8. Midi • <=hlf5<m (Coix lacryma-j.obi), ^3^ (Phoenix sylvestris), f^RlMcW 'jIHIMi 

(Mirabils jalapa), (Caesalpinia bonduc) % ^ WIT ^FIT ^ 

% suRdi'Wl sTiTTr 1 1 ^iragr ^ % iflw cfsrr sft ^ ^ 37 : 

^ WT ^ ■g^iT ^ ^ 1 1 tm^str % 

Snl^^rnt Mdl^l (Butea monospermd) % ''^cft' ^ Midi MgHcl ^ I ^ 

wm fpcfn: if ^ 1 1 WIT % ^ irar ^ IRT-fR^r 

‘ImoIhFvhi’ 

9 . 77T^f2[JIT : ^ld< (Boswellia sen aid), (lannea cromandelicd) cfSlT 

(Jatropha curcas) ^ 5c«dl dch^l ^ TTT^Jw ctdWI ^51131 ^ 

% %q; % ^htt^ Hteil ^ ^ §5 bI ^ ^ d# 1 1 13 ^ 

^ d<5 Rd<|cri ^ 'jIhI'I Rl^l dTcTT % f% ^I?7 dTT'RR' 60 

mR ■% I dW #d ^ 3^T W 1^ drar % I 1.5 ^ ddSl' % 
TTSI 13 ^ ^ter ^ 71^ d^' % dW 37 313723 3 713 dTc3 

1 1 ^fdJT d35|t 37 333^-733% ^ ^ ft 3^-^ ^3133 1 1 3l| 3n 

cftTTTT 3Wr 31S^ ^ % 3171 13fr #317 erf 3^ f31^ if 33? 3173T 1 1 

10. -Sdl : 3f 717if^33t3cf5di5ter‘d3#3T%l f3 37 3^ tst 3# 1 3f^ 
3171 73% #3)7 flST # 13T-^3T 317 T^d# f (i#3-6) 1 

11. 373T^ % 331# 3S3T Igidfl# : #37 % ^ # 3% 313171 3% 31# if if)31T ddn 

1 1 31# # #3# # fWdl 1%^ 333131 311 31lRc)|3l 7|W 33# ## 1 1 3lf 317 313# 
3# 7T31 TTRdd 3dR 37 773 %% 1 3m 3137 # ?7171 33d 3dR 333# ?, #13% IwnM 
i331d3f ^ 1 71? 31Tf?3lf#Tf 3% 311 3)l4 31731 % I 

12.. 33 : I#!# (Balanites aegyptiaca) % 371 3)^ y3dl if 13F#33) 37 317 %#1 
33 331# d# 1 1 #33 333 dlT#? mi 3#733 # 3113 31# 1 1 

13. 1513T : m #?# (Tattoo) 33 713# TlTd 713 1 1 #7# #3#?^#cril33 
TSUf 7331 # 33731 1 3# ‘‘1331’’ # 1331 c# 317m^ 1%F? 33731 1 1 1331 3317# 
#1 1d# 31lf?317f1 “31t3dl'311 33l” (Cheilanthes farinosa) 31331 31# 3# 3# df ?3 
37? dT# 37 773# 1 131 37# 3# 1333# 713? 7331 #1 ^ tI I 313 ?#c#' # ?313 ?Id317 
37# 3# 31l<^)fcl 7331 37 1513 ## ^ 1 1 

14. ‘i4«#d •■ ?3d1 (Tamarindus indica) 3# 313d (Nelumbo nucifera) 31 3## 3# 

3737 37 73^ 317 3# dk 3# 3131331 3# ^33317 713 317# 33 lid 7ldl 3173 1 1 

15. 37331 31331 : 3? 3^1 717? 3# 7## ## 31dl 33317d I 3# 3# 3?^ # 33# 






TFstwT ^ 3TTra^ ^ % wsr 
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^ 3TPT1' (Mangifera indicd) % ^ s(i|i)i ^ncTT % I ^let it ^ 3^ 3TnT % ^ 

3131^ 3^ ^ ^ ^ %r ^in3T % I 33cTt % WS^ STIWT ^ TTl^STFlt 1 131 ^ 
ct^Hcrl TT^ Mtil ^ TUT 'Hldl I J^betl ^HT % 'SRtl Iddoddi %, 3^^! [^M^d 

^1 -4\m^ ^ wm ^ 

TFTf^ tSk ^7 ^ ^ ^ ■cf 
^RT^^lRft'l, ^;7n oFT^ % '?Mt ^ ^Hdl 
31MR kcRcrat I (i%?-7) I. 


16. traf ^ 3FT31 1 

Col'll (Butea monospermd) % Mlrl4l ^ 
J|Is>4l o^dlcbl 3d=hl RStdl {Wright ia 
tinctoria) cTSU Ra<dl {W. tomentosa) 

^ HTelT miT m ^?RTt I 3^ 

1^ m elM ■ifT 3R1 tl 

%^Tr5n^f (k[^-8) 'i 


17. HTH tcfcIoF : ^3^ ll-JlWlH 
4,|vj|J|^<s(-c^, e1sI^<4T ii.ci Hfgell^f <ic?i- 
l^cT Amebia hispidissima HlHdi 
^ ^ tR 3TTcT t3cf^ WU^ 


fe-s : w! ^ 


ll. 


3TTflRTkRff % TRtkFT t ^ ^ 3^ 3W m ^ llelT W I 
^SIT 20 cHWldiil % mlivdd Ig 33%! ^ ^ 5Rt 7 t| 1 1 ^ 3 TSRR t ^ IPTH ?tcTT I 

% 31lRl<?rat TTk 'ciHclRfl eTFT TSlRkl % 3qcT3T cf^wid Tjk ^UpT^i 3 M^ ^ 313% 
R3tt33 I 5 3 W 1 ^ ^ 31Fft iHcbddI ^ 'IKInT-q 3111M ^ ^ li ^ 

RifeR % Tm, WRkr crakte iik wiift % 'y^Nuiwik afk ^rflici 

^|l 3t I RcIlRizff % ^ cfl^ Tjk 'iktMd % mSR ^ RIW 31^3 % ^ 1 1 fec^ 

I 5 ^ TfM y^rfci 31 ^3r ^ I, im wi 33 ^ wqr 

^JITItIi "ctHlfl-fcicfi fecM” ITk ‘ ‘dlHWfd^ w^3 % 3TlSRf” ^ 3lli<c<iy1 

3F1F3 3f ^ Hirq^ 1 1 

3lli^cllkl'4f ^ gi?l ^ ^31% t ^ t|i& ^ fk^T ^ 31 ^ 1 1 ^ ntlt fiqfaT 
Capparis grandis 121 1*^7T 131% 3M4t'il Sterculia colorata it 1 1 
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^ ^ mm % i 

gwiwr Ti^ 3TTf?^^iiM w ^ ^ 1^ "^nfpr % <i^'=Hl y<?Ici t 

te^fTTT^ f^TRRcrr ^ 1% ^ ^ mm #o^ ^ ^ i 

w \. 135. w^, ^ 'o^. '?fr- ^ ^ ^ 

^JTFiT--3MR, -^i^ml fqefT, 3^, mi, -3^ ^ fe ^ ^§11 TfMrat 

SBT STT'^TTli’ %, '^F?f^ STS^T^R ^ clTf ^ 'He-MlM 1^-4 1 I 

(Plia ' cti it. mfi T3^ if. tt^t. ti^^t. ^ 1, itfw 

fq^ ^ ti??[Fi% t WT ^ I 


fq^ 

1. qil^, ■g^sft Mild 41 : ■RTTcf afk fq^qq, feni^ sqqjr (1987) 

2. if?ff, qt. : ^antifeqf affqi q fqfqfe ^ifoq fq tfstwr, Ititi^d ^^137 (1995) 

3. if?ff, q^. q^. cfSTT qq. qq. cqrar = <Mt^H = qTqqniq arfq q sRraeft, flqfg 

qf§=f%qRT, sqqgT (1992) 

4. q|^, %. %. : “ ^^difiRi^dqd arsfrq fq xr^iiqlctTgqV', “q;%3ier sffq; q;qq><3ffeqt” 

q - qqiqqi qq. %. tq (1993) 

5. 'S'^lqTer, trq. 3 TR. : “q;qqfifeqf 3 ffqi q ^^i^fqqqRsqq’’, qt-qq. if., sflfqq, 

■qqqnq fqqorfq^qqTq, qragi 


6. qiqf, qqiqr fRR = cifqi q#T iR, Hqi^ qf%%qRT, Rq^q, (1998) 
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TTTOITR (N, p, 

Ti^. ilrcn^^sn'q^T. %. "Bitn^ 

[¥rH-tR^22,2000] 


^srr ^ ^ ^ aixnfcT ^ ctsit 

^ ^ TTJ^vERTR ^Ti^'ui yct^dnmdl ^ 3TSRR fen 1 1 fef 
innT 3^ fisi ^ % 3 ri% ijffe fert nm 
<Hy'4l ^'Jpl fe ■tiHM (N, p, q) n^TcRfer ^ niRTT ? I 


Abstract 

On uniform (N, p, q) summability of Fourier series and its 
conjugate series. By V. N. Tripathi and S. K. Tripathi, Department of 
Mathematics, B. H. U., Varanasi, (U.P.) 

Tripathi and Singh (1980) have studies uniform Norlund 
summability of Fourier series and its conjugate series under general 
condition. Here in the present paper, our object is to discuss uniform 
(N, p,q) summability of Fourier series and its conjuate series under 
slightly different condition. 


1. TTRT % S (7 (x)TT^ 3PHr fer^f {S (x)} 3m «9f 3ITf^ #TOeff ^ 

3^^ 1 1 mr fe {P^} nSIT {q J ^ 31^ 313^ I fefe 

{P„}=iP,^0,Q^ = ig^R^ = ip^_^q^^0 

k = 0 k=:Q k^Q 


(1.1) 
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■RR'. Bmist ^srr %. 

E X ^ Sl^SFT Sjj(x) W ni^ (N, p, q) ETST 1^’’ (X) WRR 

■gRT TTftmftcr ferr ^irM 1 1 

,J’ (A) = l/«. i P„_. 5, SjW (1.2) 

k=Q 

^ f-i (x) _» j(x) ^ ^ n ^ 00 , ^ 3 nt^ Modi' 

^ 3133511 ”{ S (x)} ^ £ ET X m M^TOcT S(x) % foTO; ^obcrl-flM (N. p, q) W ^3ncTT , 


(^-S(^ = 0 (1) (1.3) 

5Hfr5Hff«^oo^£;t E^o^FPFT ^ IE 355 ^ I ^ 2 17_ (x) E ^f 

T^-EEET EETOcT S % MobcrUlM (N,p,q)%\ 

3?TT ^ ^ = 1, V n (W, p, ^ EcbcrUlMdl EETEfcT ^ 1 1 

= 1/n + 1 , = 1 % MobdHlMdl (N,pn) ^1, ^(N.pn) E35ddTOciT 

(N, l/n + 1) Tf 1 55fr ^IMlfdob EobddlMdl 35# 3iT# 1 1 

2. EFT i35 fftj 2n 3113!# 33T t 351 ##?35 Ecbddld E5dE I STERlcT 
(-71 , n) # 1 3^ E35eR /(I) # ## # f#d WJ 1#TT 3T3T |- 

00 (» 

fit) ~ 1/2 2 r cos nt + b^ sin = Y.^„ 

tjR 3T ## (2.1) 35) Ef# #Tjf) %- 


00 03 

X COS nt - a^ sin nt) = E -S„ (0 


n =\ 


w = 1 


( 2 . 2 ) 


Id’g f = X E^ IE 1cE# ^- 

cp(0 =/(x + r) +fix-t) - 2/(x) 


'J'(0 =/(x + 0 -/(x-0 



^ crm ^ ^ (N, p, 
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KO = I i 9 (^) I du 

0 

^ (0 = / I T (w) I du 
0 

n 

1SP^‘^ (i) = 1/2 Tii?^ 2] ^n-k^k sin (A:+ 1/2) ?/sin ?/2 

i = 0 


(?) = 1/2 7t i?^ 2 

i=0 


C = [l/t]^^14)d3T^ 

7 (jc) = 1/2 -n; f 'P (?) cot ?/2 dt 

” V« ^ 


^STT / (x) = limit ^ (x) 

^ ^ ^ IWTR ^ I 


3. ^ ?FffPt£ti ■■Hchdiwdi % %q; ^ 

f sfh: BiMi6l ■^211 % 'fi’ci^di % qfinimP] ^ 1 1 ^ ^ 

^ '^m tnft ^ TJWTH (N, p, q) 'y’cbddWdl ^ fJl? ^ 

% 3TSm ^5HT cTSTT f^FftfecT ^ 'S^ff ^ WftcT ^FfT 1 1 


1. : FFTT % X{t) W n(/) ? % ^ £R | % X(t), ^(?) W 
tX(t)/yi(t)t^W^^%\^M'm {p J W {qj ^ ST-^sfETH 31^ 

f 3raTf % ^2IT 31d)MHH 3TrR>lob ^ P W g % ^ 3FFT ^ STIt 
^ vHft 'Sit pb.H^lS m , « -» 00 


n 


z 

.k=0 



= O ^P^/n^.'HfT'Sft'w 00 


(3.1) 


X{n) R^ = 0[{n(i?^}'']^^« CO 


d5l 0 Z V < 1 
Tim 



Xil/t) q^/{yi(R^)V 


(3.2) 


dll = 0 


(3.3) 
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135 . Bimdl Tirr. %. BtMiil 

^sff ;sff /■_>. 0 TJ^t^FTR ^ f ( x) mRoi4 % ^ (2.1) 

licftel'frif (N,p,q)%E^ ^T^TOeT f (x) ^ 1 

2. mE\ {PJ Tj^ {qj ^ 1 ^ ^ 3fR (3.1) ^ “iTt ifll 

HHT A. (0 ^2TT n( t ) £q^?RT ^ ^ ^rfcR^ (3.2) ^ gfs ^ 


W(t) 


= ( 


xdu 

'?(«) 1 = 0 


,(i/0?^/{ii(£^)R 


(3.4) 


0Zv<l,E^ UWTR ^ ^(2.2) ^ ^ Wm Wl 

^ (N,p,q)% 


f(x) = 1/2 71 j'i'(0cot//2 dt 
0 

% ^ m 13'q t wn^ ^ wr 1 1 

4. fcf 3 iq% 31 ^ ^ ^ %-f^PlHldfed yi^Rl< 4 il 3 Tt ^ 3 TI^r?^RRdT 'qM- 

yARlc*,! -1; 0<a<6 oo,0</<7i'^2rT n % 


^n-k^k 




< c R^ 


^ c q<H 3T^t I 'Sf? Aob^d ^3FfR|ct5|P] 3TRTT% I 

■swfeii 2. 'srf^ 00 ^ ^ 00 wsiT 3 rfcra^ (3.1) gs ^fiT # ^ 


nq^ = 0 77 — >. qo 

3lfcjT2^3qtri^ : 




^ ^ txtohft (N, p, q)ira?Rt?raT 
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«-2 k 


^ ^ f^.-t «»)- s A ‘ z A (p._„ ?.) + (-.- 1) j; A (p ,A 

A=i V y k~i v=i V y k=i V y 


u- A 

= S A * ) + («-l) {p^_, q,-p^ ?„ 




jt=l 


-Y.P„.kh-P.^o-^%Po 


^sTT^f^q; 


oRT 5srsf %'f^ 


nqp=R-ykAfp , q,'] - p q 

n \^n-k J 


nq^ = O (RJ, vjtTl n oo 


3t^feT 3 : ^ 0 < r < l/« # 


7^^;^ (0 = 0(«) 


■aAliichi : fcr wl% 


NP’'^ it) = 1/271 i? 

n n 

n 

X Pn k ^k 

1 

k=0 

n 

\ 

O 

II 

Y^(:ik+\)p^_^q^ 


t=0 


= 0 


(2«+l)/^„IP„ 

Jir = 0 
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ITT. cTSUT IT?!. %. BpTI^ 


= 0(ri), « -> 00 

y^Richl 4 : l/n < / < 5 < 7t % fdll, 
iVj,; « . 

1 m ^qqRi % i 

5 : yAfil^I 3-ff2Tr4S^^0</<l/« %t^FnTitl- 

>^(0 = o(«) 

^grr^’fib i/« < / 5 < 7t, 

K'’ ® = o(V' *.) 

'sit « -> 00 

5. '3^ 1 ^ 333% : 5|un (2.1) if /jgf 3Tf%^ 3% %^£3f? = x3Tcr (x) ■gRT 
3^ffrcr^ 3T 

(x) - /(x) = 1/2 71 J (p (/) sin (n + 1/2) t/sm t/2 dt 
0 

(1.2) go; { CT^ (x)} % (N, p, q}^ WTPtR PtHif+cT % 

<1 ottcjirt %53T wrar %- 

-r w -/W - 1/^ Zp..* »JajW -/M| 

= \ /2n P„.k ^/2) //sin^/2 dt 

k=0 0 

= ^ (p (/) 1 1/2 7t ^ [p„-k^k ®“ ^/2) //sin //2 j J/ 
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^ cTSTT ^ ^ (N, p. 


= f cp (0 (0 

•'A « 


j^ f + ^ (Q (k) dt ^ (f)dty 0 < 5 < 71 

Ja Ji /„ •’a ^ 


"O "l/n •'0 


•=/l + 1^ + 1^,^ 

1 = 1 + 1 + 1 = 0 ( 1 )^^ n CO, E^ % (5.2) I 

1 2 3 

y-^STSpr /, ^ t^lWR ■'T5C 


|7^|=o|^[^ [(p(Ol dt 

= 0 («) I 1 (p (0 1 dt 

■^0 

= 0 (n) • 0 j^ ^ (n) R/ J P . (3.3)^^^^ 

” V -I 

= 0 ?i(«) i?/{p(i?„} L 


-» oo,£Tf 'HhiH 

1 =o|f l(p(Oi N^’Ht) dt 

^ \/n 

= 0 {\/R^ f 1 9 (0 I -^j; dt/t 


= 0{\/R) Jcp(f)i?^//- 
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TTjT. Biqid!' nsrr it?i. %. Biqist 


(l/y «) Y? } <4 

1+ (0 1/» 1 <i 


■'ll + 'll + 


' 2.1 = 0 


(/) i? 1 
Jl 




+ 0 /2 




0(1) + 0 


=0(1)+0(1) 


-> oOjE'qf l!_=h I 


^2.2 = 




= 0 (7) + 0 (1/JiJ X V (l/«) du 


r + 1 

(j) (1/m) 7? rfM < (j) (1/ot) 7? 


= 0 X(»),^^yjp(2!jj 





->-00 I l^ch ^HM 


/22 = 0 (1) + 0 (l/R^ -0 X 


=0(1) + 0(1) 


=0(1), ooE'R'^W^^'^ 


723 = 0(l/i?^J {i^ (t) l/t] d R, 


= 0 (1/J!^ f ♦ ® Vi* 


0(i) + o(i/i?j X (i/»«) 


= 0 (1) + 0 {l/R^ Y ^ («) VI (V I 


=0(1) + 0(1) 


=0(1),^^« ^ 00, £^T3^^TRH^'^ 


(5.4)'^(5.'y 


4 = 0(1), 


n 00, E'^TT^'^FrFf WT'^l 
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TTT. cTSIT ■qri. %. 





NP’‘^ {t) 

n 


dt 


=0(1), (5.9) 

;3;if M 00, £ ■^ ■Q^vERR WT ^ F ^ZTT % W TTfTRFl cTSTT 

^ CRT PlilfHddl % ^ I 

(5.3), (5.8) R2TT (5.9) ^ (5.2) W c(iRid mR'^iH W1 1 1 

^ 1 ^ 3RT1% ipf ^ 1 1 

2 ^ 

£^f f =;cf^T7T ^ (2.2) W 3TTf5T^^ a(x) RlH4d !>|c(f$ld 'felT RM 

CT^ (x) =1/2 71 ^ T (/) {cos//2 - cos (« + 1/2) //sin r/2 } dt 
a (a:) % WTRR (N. p, q) ^ (;«:) WJ ^ ^ (1.2) ^ SIJIFRR 

^ m I- 

/^’^(x)- 1/271 'F (/) {cot 1/2 t}dt 
= 1/2F^ E F„_jt (^) - 1/2 71 'F (/) cot //2 dt 



2 ?„ 


cot^/2 - cos (k+ 1/2) r} T (r)/sin //2 1 dt 


- \/ 2 % 



cos t/2 } dt 


= - J T (/) 1/2 71 R y P_. ?. { cos (^ + 1/2) t } //sin//2 }dt 

Q fl fl K K 



^ ^2IT ^ ^ (N, p, q) ^cbirUl'irdl 
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= - [^ (0 (f) dt 

=-J,T7HT 


J = 


r 

•A 


'F (0 nP’^ if) 


dt 


31^ ^ ■f^URFlT % 

J=0(1) 

RTT 'j^T « -» oo £ 1 
0 < 5 < 7t,%FlTSrFTieI#l' 


J = J T (0 ii) dt 
= T " + J + r ' i ' (0 ' i ' (0 NP ’^^ (0 dt 

■'o •'l/fi ^ " 


( 6 . 1 ) 


—>/j “^2 '^3> 

Tl^SFlJ 

1 





j 



= 0 

[4 

nP'^ it) 

n ^ ' 

dt 


= 0(n) 



= O (n) • 0 


^(«) ^/{p(£^r 


( 6 . 2 ) 
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BiMT^ cfSTT TliT. %. BiMIdt 


= 0 


^ («) ?/{ 1^ 


=0(1) (6-5.) 

^ 00, E^f 0.<=h tHMM % 

3TT^ 


o 

II 

f 1 (^) II 

NP’‘^ (0 

dt 

1 ^1 

^l/n 1 

n 



= 0 (1/R^ i T (/) I R^/t dt 

=0(1), (6.4) 

_> 00, £ ^rO,=hyWWT^ 

3mtg’ 

^3 = 0(1) (6.5) 

;Hif^K-»oo, £ wm ^ ^ ?rgf crsrr ^ ctstt 

^cbciH ^ ^ ii'MiHcldI ch<^ ^ (6.2), (6.3), (6.4) (6.5) ^ 

l£f (6.1) ^ ^tfecT ^Ruim 'STTK ^ 1 1 115 '51^ 2 ^ 3mf% ff I 

msm 1 

= 1 ITl^STT ^ f^, 91^ n 12JT V = 1 % f^, flR 
isiT ifWr isiT % MRurrM y^uld ^ 1 1 

2 

= l/n + 1, g^ = I, Xit) = 1, V = 112rr|j,(/) = t %f^5qR 'SiA ^ %’5rf^^ 

121 ifWi %” 'qRaiwPi ^ 1 1 
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%HT w ^ ^ ''Tgc^ wr 1 1 TJ^ 3^ ^SJR^, 
■W IS ^ I>ftH<rt (wormcast) cR^ % 

cTSIT <^<HdciK ^ IqtJCi f^<sHld ? I Hef it 321T 

adalPich am 1^1^' ^ ^ t^qgR fgrflnft ^ ^ I ^ ^ fciiurid 

^ t ^ ^ ^1 %3Tt w 3q^ fe^IT ^ illi 


wrF^wr ^TOcpf qnTdKTcK 3811 cit^ifira' it 1 1 


fd'ld 33? ■cf ^ '5Frf3 
TWt^ rndk ^ ^tt 3T Tit % I 


•Rf 


Abstract 

Earthworms and Vermicomposting : AReview. By S. G. Misra 
and Sanjeev Tripathi, Sheila Dhar Institute of Soil Science, University 
of Allahabad, Allahabad - 211002 (India) 

Earthworms, an important component of soil fauna, are 
well-known for ameliorating soil fertility, deposting wormcasts on the 
soil surface, recycling of nutrients and decomposing plant litter. In recent 
years, increasing demand for methods of disposal of domestic and 
industrial wastes that minimize environmental pollution has resulted 
in increased interest in the possibihty of using earthworms. As a result 
vermiculture and vermicomposting have drawn considerable attention 
of agriculturists. The advances made and the technology developed 
during the past years is being reviewed with special reference to Indian 
scenario. 
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^sTT ^ET^ftw Biqidt 


tfRcTtsr % f^l^cleblVT ^f %f3it ^ Plc|l4l’ 

w % ^ if, ^ % ■^raffiiR ■?rf^ ^ f , Rrar ^ RT 

wm 1 1’ ^1^% ^qt®! % wr ^f %p; 

^ I ^ ^ ^ I, ftlt ^ I 3fR ^ ^ 

3TW ^ RR I, cT<^ RT 3H^35R R1[% t W ^ f^Mldd 

R^ll 

%f3Tt ^ 9FinfM, S||ddl W tHlt 3iCR ^ ^ ^ 3Tti: ’TRt 

W ^ ^ WTcfr 71^ I fd' RrsrfFT Rt^, WiWt W ddcll^ W^4\ 

(MkRte) RRRf 3fR TJ^ % gRSRf -sw ?Rr 1 1 "^Tt wNt 

W ■gni %3Tt RT ^fTORT ^Rjpf ^ RT ^ ^ SIR ^ 1 1 

kp; k|t ^ ^ % ‘skn: ^ ^ I ^ arsf k^d RkkR tirsJ k mar kikcr 
Rki mw m p5 Rfekr % mr ^f k|t Rt mi? m: 13 ^ RT ^ I afiT kR 

(Iwsi) mrk ^ kt kft ^r ^fk cir k^ ^ i ^ mrk ^xriw^M ^smr pr mmrr ^ 
km?? kdcrr 1 1 nk? issi # ?t %f3ft % RFkRrrf ^a? % km ^f 

TJR d'clch pdR kfdt aft I 

3TpR I k ?¥ m? %p; kcR^ yfd^d^i mm 268 cR kk ^ 3m pR 
?iek 1 1 ?? k w km RT p? I ki k? %f art ^ mi 22 3 ? cm k mm 
1 1 ?? mfkfrk k^ km m pir I ki %p; k|t k mcR, mranm mm Rar mr 
Imm kt ■ganrk 1 Rmam ¥k k1|m kmf %f3ft kt mft km mf mk I 
mkt mr fdc+iik km T?k I arkcrr kt mrk m mik 1 1 

??ki kt w? I ki %p; kf|k k ik¥? ?kkf kt mr ^mkci mk 
f 1 k TjR ftft kt pRT ^ Rikt arkm 3 m apTm kkm mm, 
3m kkmkef %fmm, kkkmr ^atr ktkimr ^ 3mfm mm mm 

liw 


a? kt ficT km m pir I k> %p; % ammm k kmr kmck mcft k|t k 
■g^mkat mt km 3iflm kk 1 1 ^^^ 

^ mrmk ^a? 3 ^? k m? mkkm amkis mt kakd mkr 

mM mkte Imr mk % fcTTT km mm I 

fifemr 3m 3eJ<<*f mr iwra 

miw^pif mk k %3Tt mt km azk I k?g ii^T-k me fmf k mikm 
k akkt kk 1 1 mp : mkH prf mk k kft k mikkm ^maf gzk k k %|3k 
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oi4IcbWliw.Ji - ■?Rt?rr 
^ ^ lMf|4T tRjrgf ^ tm\ 1 1 

^ % chi4Picb wsf ft# ^ 377^ Tm ft^ wr I ftrfft 

wrfM w Tio ^ ftsiT % I 3#^ ^ frrf#ff m ffm ^ 

<7il4Pl=ti <5cll % ft) <s)^d il'cl TT^ ftH «li A c(ld1 y'JllftitT 3777 37# % ftfir 37I<J)^ 
3# #cft I ■^fTT ft^T ^3# '^T#t f)Si 'dllcl’^T ^ - TTo T^o elftt TTSfT TTo I 

fftr I#!?; ft# of^ ftci# ^ imf #t ^ 3cRT # cTT^R % 

'^cll ftif#ft' "^f ^ira" 37^ ■'7)71# 3''ll| ^37# ^ # i'g37f '5177 ddl^ fft ftef 3i=hl 

^ ^ ci^ ^ ^ 37ft^ sqcToer m ^ ^r Tiira^ 1 

mfw % #37 1 ftrt #t TIT^ ^ic# # ft3T 717^ ^ ^ #i 37^^! 
%f37t #t ftlTT 2-2.5 g# 37#^) ## I i "q? ^77^ W I ftl TRT? % 7# ^ 

%53Tf' #t 37f#qFr 3#!3) q?!' 37ftq) qiqr ylcWlfscI qrftt % 1 3T?#qFT ftfTT ^TclT 
WlrTT I 377^77 #t % I 3qiB7on2f 3Tftft'5R TT^fts lie# t tJ^T # 37WT 

3373' ## I ftraqiT flftqiRqi Tm #137t 77W ^77 W7 1 1^*^ qiTftrEm' 3^73^®^ 

3277 ^M<4)lftxi # %f37t q^ ftcTTlFT ftc737 % I 

%f 3Ti 357 ft# tR 4tft35 3277 717713#* 777773 

#f 37t # iTcT t ft# % 7773 q7ftc7 3277 3r77ft3 q37qft 373#q ft# 75^ 1 1 
3373 %p; 373^ 337 373% fteff % 37 373 fft3 7277# % ft ##3 357% 1 1 p5 

'Jtlldq'f 352qfs77 ftftt % T?# ^ 373S # 373% 337 #7 ftf# 3^ 773F 37, 3# 33357 
7f3737 1, 3^ 3)7# 75# 1 1 3? 337 5# ft# 3% 7735 %5 ## ftftl3 #37 1 ^ ft3ft7 
% #3313 35737 I ft5^ # 7735 37 3^ #37 % 35 TJ37 mR^R*! ft35T3 3277 1337 
777337 % 37ft35 35733# "^itw ft3T37 1 35# 35# 337 357 3^ 357 ^ 3337 
% #■ 90 7773 335 # 773537 |l5####3277 5###|3fk 25-45 7773 3T7 37# ^35 
%#■ 3# 1 1 35#^ # 1.6 ft5777 335 357 ^ 3737 337 % ^35 7t3|3 %5 353 % 3# 
3% %5 #3 #3%# #% 1 1 53357 72nft73 *14#* 3372? 3% 3737 ^ 335R 37 3277 

33% #% 37# ■g.S3#335 77ft5337 37 ft%7 35737 1 1^^^ 

ftpr ^ ^ 37 335 3e7 3# ft*ld% I 3277 373F7 35 #3 3%# % ftp; 
ft[# % ■## 3# 31% I ^ 3^ ^ TT^ #37 1 ^ 375 7ft3 5fi5 % 3 ft 37137 3cT 
ft*eidl %l 33ftji 37# % 77737^3337 377^ 315 % 337 3353 #37 1 1 ftp ^737^ ft 
37T333 3% 8-30% 335 337 %% 1 1^^^^ ftl3 f#!# % ftp #3g 3571% 3% 33% 3737S7333 
(Infiltration) 3% 313T 24 3# % 120-140 pi 33# 3Tf 3^ 
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cTsiT 


^ ^ ^ w I ^ cTsrr 3i4)Pra'i7 armf ^ -tiK'd! f^rascidl ^ 

aifli^it^li 4.3% d'siT 0.39% wr 1 1 cR^w 

t 'srf^ -gt^ wl^ii 1 142 HFT warr 13 mR rt^5^3r ■gm im 1 1 tm 
^f gieft^^RTfif ^ W W ^ 31^ •pTfi' ^ ^f 6-7 ^ gif 1 1 ^ 

aff 3frgT^3Tr WJ 3?T^ ^ I aftr w ^ wifaiw gr f^r^ 

1 1 ^ cTSTT gig -cf 0.47% triTTT ^5^1% W ^ ftlt ^f ^n^fT 

0.35% sft I 

% 'did<^ y 1*^ dl^s^'Jld glild % 7§dT % I ^■gsft '^4TT ^ 

60 - 80 % gtstR wn w 1 1 ^ifq; ^ tt ^ wr ^ ^ t 

Tq^sf % ^ar 3^ ^f w#w gf^ I I fqR -qt ^cT ^ 

gM 3qcT5£r ggg#RT, ^ g?l- gfl' geRi 3iflRT ^ 1 1 g? srfligi gigr 5-10 
it qebdl % I g^ ^ srragrg gft Igft ^ddi 1.3 ggr sriggi %f^Tgg ^[igr ggr 

xft^ ^ tR ^3qt -m ggog 

g? grgr ggr t i^ gfg^ gig gg gr^ ^gif gf 3g^ iggr 

%g[3Tt gr^ ‘5331^ git ggRT 100-28O gfciW srfggr ^gg fgeft 1^^®^ fggi it gif, 
^ gf Migei % si^gR %^3Tt gg ^gR (Biomass) "it f 3g grgr ggr I igg oB^ 
^igjgR gRt# Bgrf gf it gf ^g fggg 1 ggcif gigg |tt ggtgf g? gicf gsg fgi 
^ BgRgfcT gf gig, garr ggrigr gft gggr giggis 287%, 111% gag 877% 
if I gg g^ ^5 IcB% % graR g^ mg ^igii ^ 3i^§g g^ gft grg sifggi 
31 ^ ^ 

^gfe^rtf^g (Vermicomposting) 

fgr gi ggf gf ggifggi 3Tg9tgt % fgggg ig gg gggfg g3g % 1 1970-8O 
% g^igi ^ ggnfggt gig ^g-itit ^ gggtgt ggfgiigte; ^ gfggg ggi 
^ 1981 ^ gi%gt, ■gBRt, gtg^sTt garr 3Tgitgf g^ ggifgg 

gg^ gg giri ^ fgigr ggr I 

^gfe’gtl^g fgflg ftggrg gm gag gggggg gggrt^T]- ^ ^ I ^5^5 
gir^^ 3 rqf|rgf 3 iggt (grinding gizzard) Tf ^ ^gR gg g^ igft %g-f^ 
1 1 gii^tggi ggiaff if ^1% ggi gj^ ^gfgf arggr gtgg giH ggi ^ 1 gig 
ft t ^^ggtgt gfggrgr g^ ggfe ggi | f^fg^ -^rg fggggg ggg ggr (cast) 3 g% 
■^rg gfg tgii gi ggri ^ 3 r^m 3 rfggr gitg gag ■^^gtgfgt gg gfgrg itgr % 1 ^ 
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’^icflvicb q^gf ^f tWTR wr TTtW - ^TT|5l^, TOtfitW, 

^lliwr '^m %f^rw ^ I ^ tai?iT % ^ 'ifiPrchf ^ 3 i^§it 

arflrai w TTtsff iRT wqk ^ ^f ^ 1^ ^ 1 1 

%p; 3Tq% ^ % sFf ^ arfsRj Tm i%f^ ^ nfq ^ 

^FT^I ^ Iqq: 3 ^ ^T?T fHcfild ^ 1 1 MWiHIci cjl^^ilal WT ^f ■<^<liq<^ 

^ Piiilnci ■& <5ciiii yddii % I ^4T'cf)<4tR2:q ■cf ^3Tt ■gni ^rg^'M 

^^TTij; ^ I afk 3^-3^ ^ 3n^^3raraT % i ^ 35° 

^O ^ ^ ^ IR 1^ ^JfRT 1 1 

chHlW. % ^ qd5 ^ 6-9 ^ ^1% qlshd <5<^< cbl4Plch q^sf ^ H’Tqt’T 

^ 1 1 qiHi^diii %T "cf yfdRn m ^ 1^ ^ TT^ ^ cfi 4I^ q^gf :si^ #qr 
1 1 ciHfw'lIw.q % %q; ^ fqtq, wt m qji4pRF w4 ^3^ feir 

w ^qq^qr % 1 1^ qrqt ^ wsf ^ %33Tt "sni w ^qT% % %tt 
qTlM^q53[^q^3i'ra':^qq)di left’ll qiqi-qdsq^aftqq^^, qqnqr3ijk%3Tqfw, 
^ ^ qraRT ^qfqfqlRdq % i^ <iM3qd ^ 1 1 

c(4Ich^1R5.''i % fcTiT %^3Ti" ciHiH y'stilddT wq q enf qf ^ 1 q^ 

qrqRT % STTf^tqqr q^ttssi {Ehenia foetida) 1 3RT y'difddi 

(Lumbricus rubellus), <^P(di {Eudrilus eugeniae) qsIT 'iRdlldw T^q%^Sq 

{Perionyx excaratess) 1 1 3rf%q ^ it'dlfd^li stfliqj Rqq qiq qi qjqf q# qq 

Midi I 


cfqlqicxfi q^ 'M<iq<iqd Wm qf w^ m 18 ^q^qff q stoIIie qnq 1 1 

|q%1^qqq% wq wrarl, alk qcqqq-gcq^ ^ qqtqqf qfqr 1 1 ^ 

4)i4Picb qqrs? sift-qft 6-18 q#Tf ipqqf fqqfei ^li ^qiqqqiq^qqq^ 

3 t?r ^ qrrerr I aftqqrqtqj^ qtq q^jw ft qrarr 1 1 q#q 5 ff q%qt 
qiqf qr c4l6i<( q dHlchuiiw. Iqn ^trit 1 1 

qRq ^ qif qq dHTdicxii % qqk q|| 1 4'q^Yi 3^ i qqi qm 

xFtfe^ i^i^ifdqf qq q q^dT^^q^ qqk ^ Tgi 1 1 3^ 'cf qqfqqrrf^ tR w 
1% qqif % ■fqqnq arrfjs p; 1 1 q^ qq qqnqra qqr artfqRwr tF^fer qqnfM 
q^qq q^ qq q# f 1 Mdi^iid qt qit ^ qqi ^ 3nqHt'&fqqfefqq%rrli 
cblqM^i % qrq qqiqf ^f ^ qqfqwrf^ % qqk qH 1 1 qqnq 'fq^qfelT^ q 
q3qq qqq % qiqtq ^ qq q^ q qlRqt {Amynthas momsi), ' ^i^chi^qq 

4lc^i^ {Dichogaster bolauf) qsq mIRmIPiw qfqqfeiq {Perionyx sansibaricus) i>t'dlRldl 

q^iqq tqqsqr qrf qf li qqrsr % tqqfq^ ^f amlviyi % fqqqq Ig 
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ffixTier to w Brtot 


(Pherotima excavatus) ^ OTliWt 5<dl'4l 

wto qRlwfciiqT % aijwT y'jutoT ^ 1 1 


: I T[^ ^?3[T letTraK ^ 


'Sjfrr ^STr^srR%fdO,MloTlitA i^di^ildl (Polypheretima elongata) 

^ w stor %^3it ■gni ^qrwft' ton % 'fyido. 

^TRn ^ % to7¥ ^ ¥«ttw 1 1 ^ anri^igt' % toznr 

lc<^<rl nto ^ snRsrin ^ ychcil % ^ 3 Tsto^ cb<.itl ^ 

'ws % % %5ton 'nsn p^tton ^ tot cito ^ sniwfn 'Sf itt Tito 
f 3^ ITT cR? % tot totonte ■gro ^ miWciI % ■nrsw tto^ cr^ H^«jT 
nsn ^3Tt % tor toto: fto ?f Tito It 
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[W-^ 2 , 2000 ] 


'Sf <1x1 ct> %-U'Rlcbcrl 

im ferr w 1 1 ^3Tt % ^ ^ ti^, 

"^^rr ^Kt i%-i^Mict>ei siiH ? i 

Abstract 

On a double integral involving Hypergeometric function, By 
Shaloo Malani and Rachana Mathur, Department of Mathematics, 
Dungar College, Bikaner (Rajasthan). 

In this paper a double integral involving hypergeometric function 
has been evaluated. The double integrals very recently obtained by 
Rathie, Kim, Choi and Chhajer follov/ special cases of our main 
findings. 


1 . ^ tjfpJlIH . 

1943 % 4||rlRld SFTJT RT WT t felT - 


3^2 


a, b , 
\{a + b + l). 


c 

5 


^a-¥b -2 

a 



2^+2 


r(a) Tib) 
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(l-l.) 

Re (28 — 2c — a — b) > — 1 

^ ^ 1t-^ iet)d -wj ^ - 

( /o (i-^;^)'-“-P ^^ = Iig).r ((3) 

r(a + p) 

( 1 . 2 ) 

Re (a) > 0 WSITRe (P) > 0 

^ ^ ^ (1.1) ^2fT (1.2) % ^ W to ^1 
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2 . ^ 



( 2 . 1 ) 

^[^i?e(c)>0 W i?e(25-2c-a-6) > -1 
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nsrr 


3. 

fS-'Effll^crl. (2.1) ^ %5 ^ (2.1) % ^-^§1 ^ I ^ ^ |,l 

dcMV^lcI^ Sl^M^vriiitHdl'M >+)cr1d ^ % WT Id<arl ^ ^ WiiT 

^ I (^ % ^ % 13^ wm aiiwft' ^ % WIT ^ iTf wf % cT?^ 

tsT I) cTSfT sftt t t^Fricfferr iriw? mrr ^1 - 

(a) (b) 

r _ ' 1 


( ( }'""‘(i -*)"'■■ ‘(i-y)®“'-‘(i-*j)‘‘*-' <*4- 

m -m mRuiih -qf (1.2) m Wt^ ^ TTt ^ ^ #T ^ m twMacT 

^Ro itm w #nT - 



1 , b, c 

" 

r(c)r(5-c). 

|(a + 6 + l), 5 

1 

r ( 5 ) 3 2 


3T^ ftm % ^ w (1.1) W TTOW ^rl% grfecT W (2.1) TTTH ^TT 1 1 
4. fcilijia '?5n^ 

^ ^ ( 2 . 1 ) ^r WTS 5 = 2c, 2c + 1, 2c - 1, 2c + 2 cTSTT 2c - 2 Tit eft sftt ^ 

TKdlcqtu, trqi^iqfwtt'tTI^, 1^; TTtf 13^ ^ %-TW^ 

mtttir 

ftt TfW FTlt TFTTW (2.1) t ^ 3PT W ^ iTfT Tl^ 1 1 


1. 1^. tt. ; Journal Indian Math, Society, 1943, 7 (3), 102-110. 

2. t3^gt, it. : A treatise on the Integral calculus with applications, examples and problems 

n, Chelsea Publication Co. New York 1954. 

3. TI^, ■!;(. ■^., l=hy, ^it. 13^1., %. cTSIT wi'^s, ijft. Tit. : Kyongpook Math. J., 1999 

39 (2), 293-302. ’ ’ 
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'H41c*5<U| 


3m. 

JfpjlSH miT ’^*4KWU1 bum (<l'ilWW) 


[WT-Tn^25,2000] 


wmt 

^RfcT ^ wff ^ ^PTI^ 

^ ?eT ^5T=Tr 1 3n3^ 




u>o 


xfiU)dU, i?(a + p, -r\, a)>^ 


^ gy^(T) w f(U) ^ I r, 

-^m u wiW, w I aw p x p % 

iTl =det(T) yupj|cb|l 


Abstract 


Solution of integral equation of matrix argument. By R. K. 
Kumbhat and Yogesh Sharma, Department of Methematics and 
Statistics, Jai Naran \^as University, Jodhpur (Raj.) 

The aim of the present paper is to solve the integral equation 
involving Gauss hyper-geometric functions of matrix argument : 


(T) = 


— ^ J B' 

rp(a)J^o^ I 


a + p, -r\; a. 


-r''^ uT-^ 


xf(U)dU, /?(a + p. -Ti, a) > 

where g “ P (7) is known and f(ll) is to be determined. ‘T” 
and "U" are real, positive, definite and symmetric matrices of order 
pxp and iri =det (T) is the determinant of T. 


208 


3in. %. 

By sucessive applications, of Laplace and inverse Laplace 
transforms of matrix argument, the solution of integral equation may 
be obtained. All the matrices considered are real, positive, definite and 
symmetric of order j? x 


1 . WWI 


^2 [/(^)] = jetrC - AZ ) /( a ) dA = (|) (z) (1.1) 

A> 0 

^ ^ TfW dA % ^ ^ A z ciiwRlch, SHIcHct, ^STT 

tifnd ^ p X p %, Z = [5y Zjj], 5.J = 1 oRTff^ / = J, 8.j = 1/2 

etrX = e''^, lrX = X ^ = JSf % W ^, / 

I tTTR^ Tf = f(BA) W 


dA = d / 


11 


"21 


dA 22 “^Ajj 


<^A32 dA 22 




■ew ciiwld-^, siHidHcp ?r55rr '^rfricr ^ % %t i 

<|> (Z) ^EflroT 3Tfe R(Z) >X arf^TOTTt # it (l.l)X^) ^ 

HTwr ^ I ^ rq ^ ari |(.) m ^fcjcb ai^, x ^ tth I 
z = x+ i¥, i = yn: 


i ( i )( 2r +/} oi<^r < 00 p ? jsr > ZQ % tifTT 


it 


;^ Cp + i ) 

2 2 r 

^^71) J etriAz) ^(_z) dz = 

Q.%j) 1 J?(z)=x>0 


/(a). 

0 , 


A > 0 
SRliT 


( 1 . 2 ) 


^ ^Hlchd ^ z =.5f + zT ^ W 7 ^ s*p lECte' I 

^ ^ = J ^ i = j 5,, = 1/2 i I (t)(z) W 

WrR 3m X -> [ <[, (z)] = /(a) Tsnrn 1 1 
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3T1^ ^ WRT % ■fl'iy4'l^il ^ ^ 2’ ’’ *■ % 

■ferrli 

g“+p (7) % l^f^ Trnf wicfta fFteiw ^ ^ % w 1 1w 

^ TfT % I 

2. 'elHiehcrl Tnft^jTHT 

PFiii^'cf ¥cf}wT m fenR ^ 

= i /^{a + ^,-Aia;-T-^^^ UT-^^^)fiU)dU (2.1) 

^ T = r' > 0, O' = [/' > 0, i?(a + p,-Ti,a) > (p- l)/2 ^ (T) 

1W I3Tr I, f(U) ^ W ^ 1 1 y WSIT r SHIFTS Pll^d TtftcT I 

^TPft 


C/=[t/..l 

‘* iypy.p 


T =\t ..] 

'■ \y p'l^p 


: (2.1) ^f I 7’r^“''® ^ ^ W (2.1) t 'Hlkrliy I^*’ 

, 'HHl'ticrU shH ctqcrti 13 ^ '■TSTlf cfSTT % mR'JIIH ^ 

^I^r(a + P) ^a + p (J,)] 


1 

r^(a)r^(a + p) 


J AU)d{U) 

U>0 

(2.2) 


(2.2) ^ |Xr^ ^ 3^ ^ cTSJT cWRT WTRR (1.1) ^ ^ 

3^ ^gfif cisrr ^ qRufFi 913^ ^ m 

. ij,[|xrP (nrr(“+p> g“+p (7)] 


1 

r^(a + p) 


J /o (-^’ 

U>0 


r- !/'> 


■1/2) |j.|-a/(^^y 


(2.3) 
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3TR. %. 1?^'^ W Wrf 

3TFt (2.3) ^ I 71“'’^ ^ ^ (1.2) 

^illct^eR m 3^ W % mR^'IIH ^ '511^ ^ ^ 


1T|“^’1 lI\X\-^ r^ g“^P (2) 


r,(a + P)r^(-n) ^^0 0 


r (P+l) 

\ F i-ZV)\Z\ ^ 2 f{U)dU 


V, ^2’+!) 

zr^~ 2 

r^ (a + (3) r^ (-T1) 


L, {f(JJ)) 


( 2 . 4 ) 


r„ (a + P) r„ (- n) 1 z I ’I + ^ r ‘ 


[irr^’^i„{ ixr^i -i(irr^“^®g“''P(7)}] 


= L^{f{U)} (2.5) 

(2.5) % ^ tra[ff ^ CWRT I'' (1.2) 

r^(a + p)r^(-Ti)z-*|zr+(^+‘)/2i;Mi^l“"’^i^{ \x\-'^L^-\ 

X (I 7'r^“'*’P^g“‘^P(7)}] 


=/(22; (2.6) 

^(2.1)^T3pfl^|l 

3% (2.6) ^ 3% ^ % i^ 

(7) = |ri IZj^ (2.7) 

tR feiR ^ -ciarr (2.5) % ^ tt^t ^r Tit ^ iTsnf crsn [9, p.io5, 

(5.1.22)] m ZMillJl ^ XR- 



yHIchci 
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. 


a + p-y-(P+l)/2 


TpCa+p-y) 




3?rs Trsnf ^ ^ 




rp(a-Y) 

TpCa + p-y) 


1^1 


y-a 


( 2 . 9 ) 


Trsqrf w w wfrq p; (2.10) w ^ 1 1 


r-l 


\y\^*^Ly {IxfP i;*(iri 


P r~^ (\ T\ “CC“P+Y 
'X 


)} 


TAa-i) |Z|- 




r-ti 


Tp (a+P-y)r^(-y-Ti) 


( 2 . 10 ) 


SR{ -cf TTsnf '^m % mRuiim ^ q? w iena^ I - 


r-l 


|2|(i’+l)/2 + n ^-1(1 y||a + ii i {|^|-P i-l (T 


-p r-l rr -“-P + 1' 


)}) 


, (P + 1) 

r^(a-y)|j7r~ 2 

rp(a + p-y)r (-y-Ti) T (y) 


( 2 . 11 ) 


r^(a+p) r^(-Ti) i-j[iz|(^"')/ 2 +n i-i j|7|a+n i;(irr“-p^'^))}] 


r^(a + p)r^(-Tl) r^(a-y) 
r„(a + p-y) r_(-y-Ti)r (y) 


1^1 


Y- 


(L+ii 


3TS1% 


/(t^ = 


r^(a + p) r^(-ii) r^(a-y) 
r^(a + p-y) r^(-y-Ti) r^(y) 


\U\ 


,_^±D. 


( 2 . 12 ) 
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3TR. %. 


u = U' > 0 , 7J(a + P, -ri, a) > (p-l)/2 



r. (a+p) r (- 11 ) r (a-Y) 
r^(a) r^(a+p-Y)r^(-Y-Ti) r^(Y) 

X J (a + p,-Ti; a; \ C/^"^ 2 ^ eft/ 

C />0 


t^r%1^t/= r*"" zr'"" e/c/= dz, \ u\ = \t\\z\ ^stt 

g“+P( 7 ) = |rr 

fFT ^ (2.6) % y<f$lci ^Mlchd (2.1) % ^ ^ % I 

(i) FT ( 2 . 1 ) P = 0 ^ efr 



r^(a)rp(-Ti)i-‘[iz|<^^‘>'' 2 ^^(|j 6 |^ g“(j))] =/(t/) 


g“(7) = irrVr^(a) j\T+U\'^ f(U) dU 


^cycFtiH yiH ^dl% I 


U>0 


*v 

TT 


(ii) ^ (2.1) Tf a = -Ti ^ eft 

r^(P-Tl) rp(-ii)Xy [|^|-P-n + (p+i)/ 2 i^( 7 ’|n-P^P-n =y(t;) 


P — T | 

g^“’’(n = |^{— T j \T fiU)dU 

f />0 


yiH ^Cll%l 
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(iii)lrf^(2.1)^~Ti = a, P-0^^ 

r^(a) rj [|Z|(^ + ')/2-a j-l ^ y,|-a ^ 


g“(r) = |rr/r^(a) J \t\u\-^ nu) f(U) du 

U>0 

^ SI ra 'd 1 1 ^ ^ FT 

rp(a)lrr“g“(7) = /:“(70- 

r^(a) L-J [iz|(^+l)/2-« i-1 (^CC(7))J 

t k^iT) = j \ T+U\~°- fiU) dU 

U>0 

^ FT ^ 1 X 1 ^ ^ ;? = 7 cTt FT 

r(a) I"' [|^|0 + lV2-a ^-1 ^ 

CO 

A“(0 = J.(u + 0~“/(w) ^7w 
0 

(iv) Trf^ (2.1) ■cf|3 = y + Ti,a = -Ti^Tit 

Tp (y r^(-Ti) L-jj QTr'f gHT))]=f(U) t 
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3TR. %. cTSJT ^ 


\ \T+U\-^ f{U) dU 

r(-,) „j; 
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^TRoft % Itih ^ -fir qft-iTRTaTt ^^rrf TJ^ RSin|I^°l ^ ^ I 




^TflH ^ ^ '3T5?FefH BiFt ^ ^ ^SFm ^ 

51^ t W ^ ^ ^ I 

% W^ srarf^ ^ cilt ^ ^ W M ^ %f^ 3i5?FsjR 

^ #TT ^irfl^i 

^ WTt fllft' ^ fM W ^ 'JS % ITcF If 1?TS '3T?Ttf ^ tnl '3T8M 

fM ^ w 'tM % If^ ^ m'^ % 1M ftrF ftr 

Iff ’FiHf i 

^3iM ^ ^ M % SIJcFF FF If FFFf^FT I W«T 1 1 1^ % M 

w ^ sricT gflF ^ t F5f ^ Iff I 

^ I TOTOTT ^jMf 3T5Rf ^ W«T ^ ^ FF ^FF^ If ta 5F ^I%FT, 
^ K4FeCN6 FTFFT aP^ ?Fnf^ I IsiRlFf FT FTOf F^ IfF FTfI FF If FFfF 
If Wf^ ll 

FFlf 4 t I FFitf fMI I FTf^?! % ^FF FTFT I If FTI^^T ^ 

^ FI^RrT F IfFTi 

F^Fj % ¥rF fl^ I FRt^ I TTcf^ TFTT^T (Summary) If ■SFFT 
FiflH I <3i|^ I FFT FF Wl?T fFFT FtF #F FlfH' f^?ff If^IdFl' 
(Absttact) I if! WFF # ^ F% I 

FFF^TFTSf f%F FF^ |flFT Wif I fl^ Ffl FFFF FI fI FFI Flfl^T 1 fF FT 
FTF^ ^ FT5TT If^FT % fM H Flfl^ 1 fW FFFFT FF BIFFT I, FF[% 
5 fI ffffi % %FR Iff ffI f#I 1 iM f^ fff%f I If 'srife: I cIfr 

FFTFT W FFFF I, FT FFFF FlftFliF^ F5f ^ IfT I #Fl| ^ FT l^lf 
% WF IFIFI ^ fTF tt If ft T#I I 

I# I f^§T (Reference) In % ^ I Fill I F?l oiiRbiif ^ FIF, fIf 
FF TTf^ FFT, ItT fI, IF[ FTF (Volume)^ FTFT I 'J5 I^TT i I^F FFFT % 

FflF, FTRo FFTo FFT J^FT, lo, IjllFTo %f|o, 1928, 150, 80 

FTIfT tn ^ 50 3F^ (ft&F:) FfI "ml M FTI FT T3FF^ I TTM I 

IRsT “TPFFFi, fcfniF Ff^ '3T3TFFR qfFFF, fcT^TF FftFF^, fI^ FFTFF FPf, 
^nT¥TFTF-2”^ fI ft FItI FlfH 1 FTflfFFT fI TFFkT FTF FfIt In FFFf^TF H 
FT^I 
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[SriF-^^ 17,2000] 


WTFjart 134 argart ^ 1 3#^?? f^'qfoT % 

^ ^ 3^ ^ ittr% ot ^ 

1 1 ^4fiPR sg^jpgpff TTT 3tmiRd ^ ^wq^r ^ ^ 

^ ^ yxndi 13^ ^51^ ^##Rr3ll' % 3#^ 'SRR q5t' ST^aEITtl 

1 3^I?Fr%%13; ‘■^HlctTd’ % M^dtit) PRIUI ^r HHlnRi+l -gRT 
tqfq3 arrsiiRdfw'^-q^ar 

■gRT fH SraR qnt ‘^Rtl^’ % ^ «4xji'd[ 3R 3# I 

% msr 3qf^'4l' % WT m w[rj3tI 
■q^ 3r33Tt ^ qiGiH ^ tjof wt t ^ Rstr qr ^ ^ 
felT^1?^ri^iffRt'?t'qRRT|l^:?!%3tIdRcki 4tWM MRlwfctqf 
■£f ^qq^^H]y«Hi3Tl%3i^^'5qqraq?3!^y4lJi 
qq ill I q?#T IqRiigqTSTt I g^cRtq ^ar aq 

laR Rraf a wr ^ nafe 1 1 iq% ^’wf PihI'JI RtRiaf aq ii%?r 

^ I aip feiT w 1 1 ^ aiRpjSFr sirr % aroa 
fqqW aar qff§roff I aal arat a^feaiaf aar il?iT 1 
qfta qitgoff aq it%t 3?^ 1^ w % i 


Abstract 

Carbon nanostructures in the development of nano- 
technology. By S. Ahmad, Central Electronics Engineering Research 
Institute, Pilani. (Raj.) 

The important role of carbon nanostructures has been appearing 
on the horizon in connection with the realization ofmicromachines using 
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atouis and molecules. To give concrete shape to the concept of 
‘Nanobof , derived from recent progress made in the field of life science, 
there are numerous expectations from fullerenes and carbon nanotubes. 
For example, a nanochip realized using nanotubes may be conceived 
for the brain of a ‘Nanobof. Nanochip circuits based on switching 
observed in fullerene is not far from reality. Carbon nanotubes used as 
fingers of ‘Nanobof to transfer atoms and molecules from one place 
to other after identifying them, is another possibility in this context. 
Besides, many useful applications are being searched for these structures 
under normal conditions. Fullerene and carbon nanotubes have highest 
position in the family of carbon nanostructures. Properties and method 
of preparation of tliese nanostructures are described in brief in this paper. 
Because of extremely small size of these structures, the difficulties 
experienced in fabrication, characterisation and the experimental results 
obtained therein are briefly described here. 


1. tjfeni 

2IT % ^ fit? MR WTnjsft ^ ^ ^ 

■pFlK fl tntJTlT I ^ ^ ^ STM % RTFFT ^ Wl IFT ^ 

3TTSrR TT %IT tJIR; ^ TH ^ 1 1 WTl^ ^ SFgSTt W lf3FT 

3F33Tt % 1^1^ ^ 'dfdd'dH RlirRTBTt ^ ^ ^iFFTT ^ 

FRST t ^ 1 1 ^ ^ WTfyjart 11^ BFjari ^ 

FWRTT t 31%cFi TRRR ^ WWt % fTRfR ^ ^ ^ %, 

FT ^rfesFffeiM % ^ 1 1 ^ 3T^ cRT 'Cff IrIw ^ 

I % ^ ^ ) r %rct sMr FR^Frraft w 

TWR p; IsR ^ RRf ^ 1 31% mT-msi ^ % 

■STpTR tict) WR" TSTR cRi STTR^RRjfnpTR RPf ^ I 3tM 

3T^ ^ RTH "iRp ^ 3TFTO ^1 fRRIchT ^ Rf '^chilRdl chiivi'hl ^ IftK 

F ‘pT I RT STTRgh^ FRIr RT WT rr^T ^1 R^R 1 1 ^RI^RRMrI % Rlfl^ Rit 

RfTRiRRTli FtR ArtR Rit RlRT3Tt % ^ Ri^ 3Fh[ RRT RfR% RR RRTR RR 1 1 
RRIFF % R? RIFT FT IF I - RRT RR^ RTRTJ RTt bIfR RTRRT % RTF 

FtpR # RR fRRfF FT RRFT % FRFT TRR % 3FFT R^ R^fw '^A^Rd R^ 
FFRR cblvltsilcrt. % RCRPjart RTl R^-R^ ^ RRIR FT RRFT 1 1 

RRTRRTR; RRl^nRTR^ RSR # mRc)Rci ^ FTtnfi, RlRR fIrr Rhddl # FTRTIT 
Pl^ RicRF RRRT RTTR^ ^ I 
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WTigaif iT^ 3T^3ft % ^frgfer t ^sifer fTRK ^ tm 

cFTi^ % ■■q^ ^ hhI^R^ # #Tt l^re^ ^ sfer 

qwjart argaft ^ rs^-v^ ^ ^m stw wi m 

3Trw^3TT^i^f^qrr^i wngaft^sirqiRaT^^^it^^^iiFT^frif^ 
m 3TraR '^t ^srracT ^ ^f 31^ wr ^ ^Tflq;i ?¥ 

^ wfff 3TR la^ Tm\ -ffsiT c^dTPra tM TTr?^t?#w m 

3nsnftcili ww (^ )^ ^ m 3l^ 1^^ u^j-q^ 

wn^ ^ ^nwRci f^qr sit ^ 1 1 3t^s ^ wm^ % 1^ ‘^Ms’ ( ^ 

3TrqiR%'Md) ^ ^awrr w faafar ^ airaqqqj #qTi ^ 

‘^a1<^Td’%Hlw'M5q;^dcyi<s(i^Rh<^i=b^ Ri<j-c:|ui%mpi?^3ifdRcki Rtvl^dni. 

’^ft' ciiiSiltL) ■ffrft I 1^ ‘Ad'lefTdl’ ^PadT 'Zlf ftdl' ■clll&l( 1% $i=hl y^Wdl 

1 3i^3fR: ‘%Md’ q^RFifaT^fi%i qnf^qniT-feq^ 

‘^rNtd’ q^T wm t ^ qir RraK ^ ^ ^ qifT wr ^ aqar^ 

IqK # qnq% i ^ ^f ^ tm ■pf ‘%Md’ Ri^< qrra^ ^?fdi 

RrM # Tjq dTf TRxd # STiqiT ^ ^iT^ 1 1 fa^ ^Sl-msr ‘^Md’ 

■^q^-RiHfui qlshqi ^Rr^Tf a3qT‘ift3iici§dcd ^qi ifa^ararq^siRidHci ‘'^didid’ 
RrK % ydddiKi l^diqr araw ddra" ^ ^qrqTrt i ^ qlqRqr ^ RhdiPid % 
dj^Rid yid^H ^ qq^-RnaK da' wr am 3 tft w qnq; qra Rrft ^ 
‘qqkfd’ % dna-qia q^ ai^ t qqiqr ■fqffia ‘^arard’ ^ ^i fq[% sriqRqa 
‘aatafd’ '^f W y^^K q^t y'^Ict RtRid q?!' w aqRcff % 'daqa wq-RiaNi q^w 
q^ fqqfq aRRsrfq # arrta ^ a% ^ qra ^ a il ^ aaa-laaK qq^f 
anq% ana aq? qnq;i qfta arsiqa % fa qqnr ^ ai^ aaiaar^ q^r aiar t 
ftqft I Rnqa aa^ '^dtai^riaf % faaK R ■f^ qq aqar 1 1 

‘HdldTd’ % alapqi % RiwRIdd ‘Ria’ qua a^ aar an^nr 1 ‘aaratd’ % 
aaqai: % agair arf^aa qa ^ §idd 1 'cciefi ‘iaa’ % ayRid araa q5t aiiqi^dq.d'i 
#rTt I fa aq^ il^aq, aqj ar aaFda aasnRa aaFda ‘%a’ qnaq 
faaiqa ft d<=h^ ^ 1 

^afeqafdtMt q?t aarrfj Tfq^ aasnRa taafar fMa ^ wr ^r ana qt ■ff 
dfw aaafj % ^raa % aaa fara saa 3ia% aria qq^ aaa^ qit arR aaq^faq ftat 
1 1 qq^ aarnj 'dk ■gqiR - q^- 1 , qaat- 2^211 qw - 3 , % anaaff -ga q^ 

^ 'aqk f 1 fa iak^dT % qqiar qq^ aarifjaft ga q^ anqrat sjscTaaqT, fenarat 
m asrr ^arraTat ktcT ar fkR ^ aqaaraft aq faaK aarar % Ikar ar aaqa I i 
a^ka aarngart ■gra- 'aq^fk atRikf % arsraa ■gra aq^tai aaiaa taaia aq 
Ri ' a< r < w % I fak ara-ara araq^faai anaa 'Sf kfqfd afk ita ^ araarait 
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Ictcbiy if 

% 3TSm t TTciT WT % f^T#! WITjaff % -2 cTStT TJW -3 STT^ 

^ 1 1 W^H ISTT ^f WTPJ i^Rfr'H % ^JROT # % 3TR''ST! W ^ 

# ?)■ ^31Tdt 1 1 T3^-2 13^ lT?PTr-3 3Tra''€ff 

% ft’-^FT ^ STT^lRd WSTT ^dldlclchl 'd'Hl R^jK 3115)% dldl 'itTcFUSTT ^ 

Tf ai^^sTH ^ ^ 151 1 1 f? % %TT 3^ 3Tqk Rfrft % 

3il3TW 'cfi'l-dHcb WRR t ^ T1T#T 3TTSnfTfr 3T^ qFTW ^SWcfT 1 1 

^ ^ 1 t f?13FlT W I, 3TT^ ‘31^rR%T’ 31^3 10 WIPJ 

16 5I?#iR WT533ft % ^Sl ^ I, -q?^ ^ ig:^ I933 %rRl'<i6 

% LT^lfdqq % fqqiMT SITI ^ 3F3 q?i" ^[^31 ^ % 5?1% fTO^ t #?T ^Tl^ 

qqRrqK^li ijr % Q c^qiHqH 31^ w SM'Riiici ^ :?c7TqT 

q^ ¥ f?iq^ "q^q^ q1^ 3fiT qqcT ft qf 1 ‘sisih-S-h’ qq^qq ■'95iq'ci'i t 'liveiRd 
‘5rf3qTo|q’, ‘jrarq^i’ q-gr ‘^31^’ ^ qiq^s 2, 3 qgr 4 q;^ -qw ^ 51 1# 
WT fe 1 ^f f^rai w ‘Rd^d’ 3P3 ‘3f5iq^’ qq 'qqiddcTi (3iTf#R ) qwq 
1 1 ‘q^^’ ^qq; ‘-^^qiR^d’ qqi ^ ^fR^Riq; qdlcb’K ‘qg^’ ^ ^ijXHRd qq ^IT 

1 1 ^ 3131311 % ¥ 3^1 ^ qenqr qq % qiTOt' wq % 1 qiq 3 efiqi 
q^ ^ 3iw w % 1qqif^- qqiT qt ¥¥¥ I qqq^ wqq f^ ¥ gieifFi qgr 

qqqqRiiq' ¥ifqq?l qq ¥¥iq nqr ^ qrqqi 3IR fqqq ^iqq- qr qqi # qnrqt i 
2. l^ci'Odl (id qqqq ^'il’ilci chilly 

^iqifld qq qq^ ^^qfeiqqq; qq^ q¥iT^3Ti -gnj fqro "gjq sin tt^ snqiqi 
¥Wini; 1 1qR¥ 3 t^ 1qf|ig ^oisr^ fq%q 1 1 ^qqTiq 3113 ¥ qq^ q¥¥3 qz^Rmi 
3 fn: qqqMq 3 Trq^ mi q^ ^ 3 TTllfq qqicl 1 1 3 nqeR qgqqlqq l¥mq ¥ 
q? ■fMm % % SFR q^ 1 qf|rs qqi ¥ qq^piq T3;q qq'gqiq 3 ll<|ilqql qq irqi 3m ¥ 
q¥ W qiq qi fq¥ giqqM ia\qi q¥t ¥!¥¥ qqff qi ¥qiqr 1 1 qfq fq qq'gqiq 
3^ qs'gqtq qqiq^ qq ¥W1 qq 3i3mq qmi Rdi dN qi $dd qqq qicff 3ii<jjfd 
qqcT qi^ 1 1 ?¥ ^ ^ ^Ttfqqi wfq^ ^ mi qq^q-qq'gq 3Tiq¥i 

qqtqq ■cf iqflq qqqf qq ¥tqi ¥ qq ^qrli i^ 3^'<w 313J qq ^ ^ ¥ qqqq 
^ ¥I¥ ^ %¥f q^ qfq iq^ 3 Tqq 3TTqqT % qq-gqiq qq^ ¥¥¥3 3 Tiq¥iT ¥ 

[dil dls qi 3crni=hK ^Id ¥ 3114 R<yi qn^ qf ^¥¥ qqqq diHici=hi 3ti<jild qq qiqi 
1 1 gieRlq qq qiT¥ c¥i¥¥ ddlMidi 5 iqT 1 1 5 ¥i qqqq qqididqi qq aqq ¥i 
^iWteq % 3Ti¥qi¥ ^li ¥¥3 fq^ qcqif ¥i5^i¥teq ¥ qqiq 100 qi^qmteq 
qqi it ¥qqt 1 1 3 ^q 353 qq qim qildd'l ^ itqi I % 511 % 3nq)R ^ qqiq mi 
ddddi cqfT¥¥ siqt^q 1 1 qq#i ^dHfdchi qiitqqq qiqqqi % ¥¥ t fqfm 1 1 
^qtqfqqq3Tt qq p- fq^tqqi qq 3 t^ wq ¥ sqqk eiiq qq ¥¥!¥ fqqiT qi q?! 1 1 
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c<i<iH%srrR '^01^1 

^5#T m ■pP#T ^ ^ ■ftfspff inJ 1^ W 1 1 ¥^2^ 

%ir?c: % 3?K #T dNctldl4<ui -Sf ^xHild 3Tg3Tt ^ duR^Id ^ 

^ct5^T¥blMld WIt 'snr 32 w I ^¥% 3;i[dR:ct¥ wr 1ti¥;if^ , 

■q^ 31^ WJ ^%r?rt3t! ^ I^rW fen w i ¥¥ mi 

dlH't) c^Hcf ( ^ 'JiN'Ji ) -IIHeh ^ % Plchet^ C)|c^ chl(^d 

( ckH¥.4 ) % fejffefe fe^W t Wn ^ 

^ ^ ^ 1 ^ ^f fefr q^ ¥TT# % ¥T2r-¥TST qwfenqn ^ '^sfer wn^-Rijf' 
^ qicTf ggfe^ fer 3n?nfe % w nffenf fen i nft^prf % 
M infecT ^ w % nn^ % tm ^ # fn % 

nraraRCTT t nrq; ^ 1 1 ^ q^ ¥nqft t mn nw-fejfnro %, 1fe 2 

•cf fer w I, m RTpn # ^rrar I % ?n wmj ^ 1 1 fei^ 

11, 15, 19 ^ 23 wn^ ^ w^ 1 1 30 ^ ^3ni^ qwqjsrt 
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^ih1h sift? 

3I^3Tt ^ trft^Fr gfe ^ 31%^ STSliRf % ^ WR ^ STJ 

TR^ % ^ % TI^cT it 1 1 1^ t ctw cT^ ^ ^ SRRR 

^ SPJ TR^ ^ 1 ?^ 3Rn^ % ^ fft i^RI% SiSff 3RRM % -ciicH "Q^ 

Is #t I fft wr ^ FT ^ %#T ^icricbdi ^ TTSTi^ '^T'^rffer %Trr ^ 
^RidT %l STR ^ gwRt? TJ]^ ^^SR! ^ TT^ 

Lh i HHilI WJ ^ ^ WTT STRt’ll FT MRctildd mRuirI IRT t^Td’ 

f?W irgfer ^ m srR) mTdTsft ^ gfg |f % i 

#-60 <fin5 # ‘3TRo o(cbf‘Hpid.{ 35 cR' ^ TTRR FI% m: 35c#? dFF RTT I 
35g ## ^ ? tTRPJ# # ‘ctcblsilel’ # ?Fr Iw I WJ 3TRR5f^ 31^ 

# 5?RF?r TI. -60 •STJ ftcRft I ■^#cTi< 3)cRld ?R f? STg# % feTO; ^Rlfdd 

JSTT I 13 #? 3hN 60 ITT 3TRr 5 tKRldlel R'jR WdM rR 3?d<ld % 

dlH ^ 'dlil 'didl % ?T yi£lk'J|dS 60 d?#? ^RROJ cite) ST^ #-60 % RJ# % li^Cf 

■?t^ f#?TcT t# 1 1 
3. :^c#? % 3<wf 

3 TdRt? ^ 3TRcR5 % 3 ^ t# t ?5JT fT{#r 33%^ WR % TTRT^# 

IRT #?? #5TIT ^ TRicfT 1 1 ^ % f53# Wdchdl ^ f? cR5 ^fS^dT dT 
?l^ % I FT 3^3# ■cf ffe tRIFT #T SRFR % % I 1 ^ ## #-60 Iwi: % SRT 

3fe M<H13 # RHl^Rld dT ^ 1 1 3T# #flr Irsr ^Rcif R51#r qRHl^# # 

MRI3# ^ ?2n?RlRd d#5 #^?l Rf dRTT dTdT % 1 cfl?# Wm ^ ■flR?d1ll 

#R TTRRT if 303# ^ ^ ^ ■^^fT? tR RRI 3 # Rm #5IIT dTcrr'l I ^ RdR 

# RTFT ferr# if d#-d# iT^ m 3 R: ttri^ ^ RR5d do iw m 

R#r R5T#T RRT3# RT WdwRd it S# 1 1 H^TldT % td^ #t Wfr3 FIT 

#-60 # RTf# idRT dOT # FTT^ 3 RR5d ^ #5R RT i?#r R5#? R ' RTUJ# 

RT dlt 1 1^00% RicRddR #-60 Ti^ 3#R 303 if RR##r ^ drar % I FTT^ 3?!##? 
3TR1: tw % FRO % 35 ?? LIRI 3 # # 1r# RR5R Rldld tdRT dTR; # iRdT RiT 3TIR5R 
#3r # fR<II RRidl 1 1 RTf# #-60 if R# f^Rd? dTRRRd ?# ifcTT % # 3dd 
#fRdt # ‘%d!f#’ R5# 1 1 WRRRd rRfRI if rIr ^ 303# ^ ^ 

d# R5d? 3lfdomfH ( ^ R5Rd? 3Tfd#R ) # R#? # # ‘35?#R did?’ ( iff# 
R^^lRd? ) RRd If dTdT % I R#? f#? RT f^ R5T#T RFTO3# # IdRR RTlt 
( ) RIRO3 R?f fs(6HI R35 R5fe? R5# % RT R35TR R?t§0# if # R5I#T Rim 3 # 

%lRRRlR35##RlIR03'5Rr dTRTRRd ifUMiddl (Hd1% I SOdPi^H ( id^l^cfv i d ) 
Rf#? if ciIRirh, #f%RR, Rflf#TR, d^lRR 1# #f#Fr RTRO3# # 100-200° 
%o RT #-60 fshk-d if RTRT#! fdiRT dT 3R5T % I %f#RR, %Rrr 3fR 15T%RR ^ 
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( ) FiTO TTTi; %i ^gg, anim 

^3^2 "^60 18,30,33 ^ 40 FT I 

WFF FiTfer FT 3?5ifFTT FF^ ( SffFl ?FFff ) % WF TTFF 1 1 


'FrtMF FFT fF^F>F ( lF5fFF5^ FFT fMl^F ) mi teefk g^eRR cig FTcT 
IfI^ F^t Ff 1 1 3# FW IMcT If^FR (3T^ ?lf cRgSTF flFft^ ) FF Tf ^ 
fF^FR mr 1yfd=bH FZfdF5l'FTlFl^FgFTF^3TTTM^FTl3;FTi;lfTrFFgi^FF^ 
fyfdcbH FTfer FT1 w 3TTF^ FT% FFI 1T1% iFFTTcT fWRFR ^3TTFTn?5 


FF Ff % I Tft-60 F5 FTF Fnt Tire 
"Sni FFF FF FTF FF 


RTcIT % I cTcF^FTF FW fFtFF" F TF-60 FF FJ FTcT FFT^ 
FIFt 1 1 Spr ^ .FTRFT 'STTr RlldFiH IMf F 

F^FTF TTt-60 Fg FTF fTlfcTFiF ^FT if FFeT^ ^ FTIFT % I 


^^FcTFrl^^^ 


3F£nT 


Tft-60 FF Tfr-7a 'fsb^efiF ^ fMfFFF cTFFF lo''^ sflF-^ W 1 1 |F 
€fTTf TTRPF FTFTFFF t FfT W 3TTFTfRF fFTlf^ ^ 1 1 FTF 3TfFTflFFaT 
Ff^ ^ "^FT tw FTTTT fMfFkF FF FR 10* 3frF-M FFT 3F FTIFt 1 1 ^TTFl 
FTFPg FTf^ Tff-60 ^ FTt fMfFFF fIf 3Fg FTFFl FTFTgaTT ^ TTW FT 
FR^ 1 1 FTtSPff %IT FFT I % FTF Tft-60 305 R 3 ^’TTFT FTF053Tr FF FFT^F F 
':5FFF yldilFcbdl f^TeiFt 1 1 fF Flf^ F^TTf F^ fIfTIFFTFI FTFT IfR FT Fig FF gFlFT 
FF# FFTFI ##%! 

Tft-60 305 ^ ^ ^ FFFFftF FRFl ( fdfMdT ) 1 1 RTF' y^Idct 

F?t 3Tte # cTFTTTR# FT# FFFR Tf FTTFF gieT^ 3053ft FF FFT^riF # 3F#fFFT 
FF FFTR # 1 FFFFT F giFTT# 3^5^11 FF gig FTTcFF FTt^O# F Ff % 1 FT # 
FFIT# FT% Fleft F^FF# #' 2-40 FFTT# 30F ^ FT FF# 1 1 FTeRR ^ 3TFF F1FF5 



m 
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4 'CTl’-eO ^ WpRfoT 
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■ m 3TTSTTTW 

I ^-60 ^ ^ 3fR#?R f^WT ^ 
^ % %I3; ■Prafe STTSTTRcT 

^ 3Tra'?^ % i ar^ gsc#^ wsw ^ ^d^art 

^ arraF^ ( %'w ^tfi’T ) t^FiT ^ ^chdi % 1 1¥ farf^ d" a^^ 

ai3Si%ff 1# wiTT^aFjd^i^dF w u.cn:i4iridH 

'fyieicR ■?ra? ■qr aiTwlw'Ji yfshdi ^ ^pfcfs flw ^rr yohcii % l dt-60 ^Tt aMRsrfd 
#17 ■33 w fdqK qFT cTiq tR ferr w l i dt-60 ^ aqf^^ %fdqFr ^ qr 
ikT qTc7 PtH^i ■q a^Kd: qq wr qqcft %i ^qt qq^R 'fqfdqqr qqqi^ iqqfq' yvnild 
^ qjq qqr qq^ q qqq Iqqrat 1 1 


^ 3Hicb 


qqq iqqr T# 1 1 q;gq % %q; qpft q 
q qqxncii'^qqi fq^iT qqr % 1 qph 3^ 

q q<ddi % qq qq^rr I ^qidq; 
aqqrqt qqrsf wf^ # iir 1 1 fqft ftqfq qq^r q qrsrfqqj qq 


iq ) % fqqfqr ^f qqq -qft qn qTeft litqt qiqnqq ( ^ ) eRt q^st qtqi % wn 
qqr eqn% % qrfqq?^ ^qqqr t ^ qf 1 1 

qftq ^ ^[%§qr ^7 ftf^qq^ % ^E^qr ^nqrr qq qfTcft'li aqqrqqr 


iPiEaiinMi 


^ aqqr q-ftqdq ^ fT wf ^ qq?qT % qrq qiql^ qq ?q iq qf^ qr aqqrf^ 
%r qtqqr qq qqr iqqfq qq qq^^ 1 1 q^ wr % fq^ argq^ TjqqqR Iqqq 
qr^ qqr qrt aqqw^qr itqt 1 1 ^ qq^ ^ 1^ q% qd^rdf qf ^ w fq w^m 
qq ^dl41'i< qqeft qi'^^fqqq qqr % qqr 10 gqidq qqr qqr^ qr qqqqq 
tiqq qr^ qqr qr fqqfq qqr ^ qrqr 1 1 qqqRt^fer ■^&q ^ ws qfsrqt 
( tqq q;^^tqqft ) 'OT ijq ar^ tM qqr % qq # tqqf qqr qR qqqri^^ iqfqr 
qr qqqr 1 1 ^ qfqq % ai^ .qrrqqqq argqqq ^ qr ill l ar^ itqr ^ 
ffqqfq iq^qrfqqqqrq qr qt^'cf 100 dq airgfq qr qr^ qrdt 1^ qq 
qjfq qftqsr 1qqfq ^f qqqrqr fq# ?q qqq q q^qq q'g1%q qqiqf^ qfqq 
■gRT fqiqqq qi" qq? qr Iqldq anq^rf ir^itqq 'srq qgq fqq w 1 
qrq^qrq ^ wr gqr arrqsRflq iqlqqq qqi qq qqdrrq rq[qt qiertqrr qr fqqq 
qqr qr qrarRr rsrrqf ^ ?qtqr ■aq% rsTR qr grqfdi arg ferq qrrr 1 

fq qqR ^ qd^rdt % q? a«dq q^ qr r# 1 1q qqq # qq qqr qqqqr qt q 
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'HoH^dtrr^-eosrjcTSTTf^srjsft^f^ii^ctciiudM du 





f^rqK # ^snTTTTT.i ^ % '^^ImUmsiI 

fMlr ^ 3TH'3T ^ I 

}^{)h 3t^ ^ g#T ^sy^d m ^ mRci^Ih -srt tj^ ?sih ^ ^ 
cRi <^cict)|iil ^ yebdl % I fH'. ^§roT ^ Srjsft ^ i^<J)fcl WT ‘clddl 

1 1 ^ 5 i^IWT %IT W 1 1 ‘Ti^IStTT^’ m 1%'^ ddl4i< ^ 

3TF^ % 3I^3ff ^ aiTOHt ■& 13 ^ WT ^ ^ WT m % '^Hl'dRd 

w 1 1 fR iMtT.'snT ^dl^i^diart % 3?^ stnM "^gwr siRTFft Ir "bm 

^ ^ 1 1 3rg ^ 3^ WT % ^ 3TR^ % 3T^3Tt ^ IT^ WH 

^ WT ^ ^ ^ ^f 4^'MM ^ 1 1 1%r^ 6 ^f 13 ^ ;^-0h arg cTsit ^ 

33133 ?! % RfffiRT T3^ WISH cTR ^ 'c^TWldcH 1%^' fc^idldl W 1 1 
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Tf ^ 3TT^%1 ■gRT ^ WT ■ 


^STT 


PhHVlS ^cfl ( McI 


31^ % 


TJ^ sn^ ®[|cT^ 


^ fHHf*J| 1^ wll ^ ^ Tfl^ #clT I % ol^dcb % wif ' 

WftR W SRT % "mm ^ 3TT^ ^ aflT ^ if %■ I 


g^cTtR WSTT SRT Wm ^ W^FT ^ 3TraHT ^ ^TR 3T^ Wn ^ ? I 

4. giFRlR f^wfoT 

3 ^^ Wr ^ T 1^ ^ 3TT^ ^ ( cW%fe. 3TT^' ), 8 

w I, ^ ^ Hrar ^rrar % i ^ ^ xj^ ^strf 3Tr^ ^f ctt^ 

^ ( Fmx wn| ) % rfHRTT ^irrar 1 1 200 ^ ir ^icrrarF- ^f ^ 

^sm 3n^ ‘SRT 4700° ■^o cTR HFra' ^ I 3flR ffT 


100-200 EIRT Wiaf 




VV ^ ■^RCr cli^ ^ %fcf 
'aJTEr 'iqld 

y'Odii«i>4''i Pl<jR(ci vfcM41 ^(^qjjl>s 


■ oi«l 

- ^T 
• 4141 ^ 


fe 8 3TI^ ^ 


! 
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^ W |IT ^ 4% J^xrliTn trft^flfira' f^'^ldl Tr4t 1 1 ^ % 

^ 6 ftefl'fflzi -oim ^ ■^Terr^ ^ i im ilMoi^d 120 xroriiK 3 ^ 1 ^ gnu 

TU ^ ^ 1w if W^ ^ 1 1 ^ WJ’^ 50-100 ^ wn^ UT 

■^'kl'U'ci ^5# % ^ ^ # UIcRI' UcT? Ul URT fir ^fiNcH ^ ^ ^ yicrldd Ir^oMT 
UTU 1 1 ^ UTSTRU m^Roj C^ afk 9 f^ Rt UR ^r ^ 

giU^R iURfu ufw ( Rfe ) ^ 3TI?RjfURRi ^ Rif uf I ?U ^ ^ % 

#51 Ut ^ Hl^shlnlil ?JU PirBicI ^ RR URUt % I ^ pctfcl UR RR '?RUJ 

RTRTRUI # PrK RrfW R^t % I 3TT^ SHRlfur RUf ^ RR5K Ut RTRT 
^ RTU 3TUT #R t R# RR^ Rlilq; I ^ iRRfR R^ RR UUrtR 3TT^^ 

^ RRcR 1 1 ^"IfdRM, UPfR, RT| 5 )RFr %Rf R^ fURRcT RR[% % R?^ ^ 

^ RiF RU ^ U% fRRRU ^ 3RU9RR3 RTRT RUT 1 1 RT^feiff cTUT RFft R^ UfcT RRT 
RTRT ^ ^r giUOR IrrK ijpfes UR) RRRT 1 1 

■R^RR tRR|E ^ RT ^ -gJU $lfdRH RTcRRTR ^T SIR^TTR ( Uspi^H ) 
IJU Rx^ili PhPi 5% J^oyRn (^ ^ Uf sft I fU RTt'^TR ^ 

■f^ 10 '^r RIT fURUT RR 3R£RfRR RRRRRT RR tRiRT RRT I iRUtfSRR-RTR 

^RT ^ RcRU 10-100 Poilv^d URlf RRT 5 ^Tf^RRrg Ucffu R?)- -^RR UFR ^ ( RRT^ 
^) ^ ilR)l$<l RR? RT ^IRp jlRil^d UTU RRRR 3^ RTR tRTIRRT Rf R ' RclPd 
RflRT % I RSr RTR kriwi % #fcTRR RTRTRRR WTR ( R^fPiR ) RR^R ijusf 
( RRRd?f ) R)t RUrfu #Rt%l ddiPid RR#T Pf^R RR^ RRTT^ RT^ ?RRRH 

^R^hIs? ■gRR RRRTRt % RT^ RtI" RR RRUt |l ^ RR? % TT^ RfUTIR RR Uofd tuR 
2 t %RUT ^|| 

?TT% RIPRcw ^RR?R ■VMIR)! ^ R^ 3R^ ^ RTRR ( ?lf lUtR## ftTgR^ 
?iiOT ) -m 2700° to RIR.RR gUftR 3T^ P[f^ IrITT RTi|l tufk-RRRUkR-RTRfR 
RRTRR t tt RTRUR 1800° to RR gutR 31^ PRcl 1^ RR; f I Rf^FT UIRR t RR) 
fR^R RRRR % t? t RTR RRT ’SIRT PRd RRURT t gieftR ^ g% R)t r| % I fRT Rt§FT 
t RFTRT I 3rRR <jRlc1 ( RtRltR ) RRtf^ 'rIPiR) RR RRT UcT RRtj; Rt R? 

tUR I % RRT RTR RR i^xrldi ^3Tt RR iRUfu t RT% ! fU Itft % fRRRRT % RTR 
gutr utfRR) R)t turfu RTIRR ^ URTRR RRT rt RIRIRT 1 1 utt RRT % Rt§Fff 
t RTRTR Rlfw RRT t <llP|c») R)m^ t?^ tTRft I fR tltlRof RR 'tt Rlt 

Rt^rt RtIr RlfSTR) RRTRT PPdl RR utg RIRT RRT RTR RR RRTsST ?Ht I 

5. RTltu ttuIdR)! JOTSit 

3T5qRR%f^3grfRtRR (?Tf fefte^) RtR R ' U | ' ^pR^H 
^§RR9ff ('^f|'3^)RitRT?IRRTctRrRTt%lRRtRttRfcTRR3Tf%31TRftR)Rt§T^t3TRTTR 


Tf 2"^ 20 HrnT 1 % 3 '^ft^ ^TRT ^ ■^R^RTTT ^ 

TTf l|^'^4lH'f^;i6T3Tt^c!T»^rfj1T$pbT^ ^Hcht T3^-^|i|l41 ^<-cHI ch^l ^141 1 

a|^4<dli| ^^dc^^l3Ti"fif 0.34 ^ilwliii tTRT W I 

d^q ' WT^I m 3FR ■#? W^-3TSEm fell ^ ^ ^ 

Tzo^jf ^ 3Trff% I 

f^wK ^ 1 ^ ^ I TI^ w!^ H(dob|l( 
3 <H;r|4vjj^cb WT t d^ldl W 2 V - i l nld^ ^TT¥ gf Ttq^ ll 3T^ ^ 

wrszf ( #er ) ^sir 3irq^ qc^riwr hi^c^'H <=blo.fqii?r(r^ ) 

^ l^^iqcmt qif ^ti TTqiqr^ '^^l^^c^4il ftqM ^4)4ldcbi3Tt % orrfF 
% 3I5?ITT TJ^ ■STcBR qq ■Icli^<ui ^ W %l IRT ■q^TTCTtq' 

% om qq 0.7 % 1.6 afli w^m i strt 

^ Hldcbiait ^ ■fi'isTT 3Tl%[cf5 qif qf i MdcO ^qfqicTqir qq otht 0.7 ^qWta 

ttM W ^ #-60 % oqw % % 1 O^chMicOq #cRT 3 t^?ITf 

^%l 

o|gM<.dlq ^SFT ^^^ctl||^^i,'^^'1'l<l<l6< (^ild'JSd) 

^ %tU?# ^##r ) % WF ■Sf 1#% ¥t#f I ^T# ^ililciq>li< WHW 

T3^er^#^2rr 3nq#iT'5Rr 3TFRT'fr^#^li 

#flriff -gnj 3^ qj# qm if cw ^JFRrr % I 

^HlHld'qii % f# qr ■qq^§#q arr^jf^ if 3<ic(Rid 4)i<^4 q^qi^# % chK^i 'ild'ti 

% ^ f# ^ci ' ditqqi wr t #qq? 3i fiif^qiii>nd ^li #q ’W^fi:’^ % ^sr f? 

^dldfdcbia ft ^ M 1^ qnq; # #qf 1# qq^r qtqrg# % 3nq#qvFT % q^qm 
^ ^ 1 1 ^ snf 3#iq^ # 3qf?#q if ## 400° %o ttF # WTPq c^ictic^oi -cf 
3nq#qiFT 'FTpqq # qrRrr 1 1 f# qi# ^ 3^ Mi^f^ 3 f^, 

#1^, ^sOf^qM , ^dlPyiqH , qpft qSFT 3Fir cblefnlq ^ # ;^§q^tf|tqq 
( H i ^ghfifMdil) Pbqi ' ^Ri 3n^t ai^^T^qq^iqiqTli ^arraRqr^-^ftqf^ 
Iqf^ qm 3TTqiq ^ “qff qq iq^ 1 1 ^ qlcTqq# % 31^ % qqr^ 

# T3^-3TTqi# JH.iqHl % if 3F^ dMifl# %Err3Tt if qW ^ 1 1 

■q#q ^ilifdoblO, ■^‘^cblq ^Ijqq# % 1^ Ptc^id 3 M^cki q# ¥fcft f qq^ f#? 
3T^ -^TsrdRfq snf 3Tt # ^?n[^H?tqq yf^'qi 'siit ^tri^r % ^cqq qqrq ^ 

q^ qqiR % f^RTR ^fT qqxfTl I ^#TfcTqjr3Tt ^ ^«4q^lq qqrsf ^i^qq qsrr 
1^ qfetqF % qrar fqqnqq fq% r## qrai qi# qqr qir f#fq 
R<ddi % 1^ qr qqiqr 1 1 
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% 3T^ sn^ ^lef^ ^ f# 35^ sn^ W WTT^ $<ri<=t^H 

Hl^ghT^lM ( ^ ) % ^Tfnj; Tni 1 1 TI^ ^fCR#T ^TRf^3Tf ^ 

ttm ^ ■f^'^ '^x yl^iii cf# "n^ % 1 ^rt^, cT>^ x3^ 

HTW m SToarfsT^ Sljqw cTSfl ^ FPTSf ^#rfcT^3Tt ^ ^ 3c^l#T 

%1^'Q^3TTc^^R^'5f^^ll fff ^i^#f^'fn3;T3cii RicK^I 

:g%g[ f?p5T W 1 1 ^#lf^3Tt ^ T3^ StTf ^ el-l|cn^ 3^ tj^ts 

^ 3fw ^ HRiT ^ srRT-i^^ 3tf^^ 

t^ra' 11 ■cfi^'fTTT^ftDTi^ wr^ij;! "sri mr <ioh44 

yf^ijl c^ irf 1 kjshM'i.dl^ 'I id 4)1 sit «i^M'(cfl4 ^4l'l(cl=t)l'3Tt ^ 31^^ ^?cR 

3oO^ WIT w.l 1 if ftuT ^ asi^ wfgw % 3TSWr % 

W%%'5lf^^4l4id'4^^ Rq-fui ^ 

WTRIT WT if ^KcifcbK 3I^Wr if Tl^ WTR % 4<ldd m W? WT % fcidRd # 
cfsar ^ ^^dl4 <Hw44i ■?T‘*T^ # clt 1?1% WHdd Mid yt^^f I^^fd if 

lH^I4dl fiiH^TTWftll "^dlMid^n ^rraifTcnT^) if ^Hdd Wd'SI^^ RmWi, 
12 if Riaw W%, felT^^g4Tr%l ^ yfphMl if dl^^^d^d'f'SI if 
3TT^-oWT ^■#Tfer4)T3T!' 4?! ^ TT^ Wddl % 'H#! ^ f4Vl4 ^c?f W fd4)ldl W 
cfr '^dldfd ' cft ' Pj^ ws l^ftfecT # ^ I TTFr W tr^TT w 

^rftfeRT '^4Hfd4T Pj ; gill tTT Wft Tf I ^ WT ^ WtH W Wf 
m fwf^ wm ^ TT^ I ^ 3T?T3f^ % ^ 1%'5T^ tR 'STTH 4el4iH STRT ^ 
i%ra’ 12 if yc^f^lct l4iTTT W% I 

^ ;Ef^ Tf 3Tpr WT %McT4Tr3Tt % twH ^ 1 1 ^ 1^ if 

3T‘4t ¥IH if f)i5 ^^Id" i^ ^ f ftraif IT^^HrtWT ^ TIJ W if k,dl^4 3TIWk)M 
W[r 4)1 fwfoT Wl ^ dWT oqi^ % 

T3^ ^ TWTR 4T T14? W fddRd Wr 4IT 1 ?4 4^ T3 cT? 41; 

lj^dj,MlPl4 4 3ff4TTT|5 4?f W ^ ^ 3TW: Rr^4^ 'STT '^•ildl^colO. 

yMTddl‘^4'4) PlfiRT ^ 1 ^ yfstiMI if ^dlRss^ 4t% '^ft <Hdg 4T dc^l^cti 4)f 4T4 

Rrfw 44: ^ Il_R|fddk %T 4Tt 414 4T WlflcT 44T eft ^ M%#''if 44^ 
^4)4fd4)llj. R 1 R 4 if I ST'jff ^ % SIJTTSTR % HIcjM f 3TT % '4f4 ^dldlddiHi. Mid 
44 ■?!% % 4444 yMHi ;|f if lit idt'jfd 4)4 1444 41 44141 414 

3414 4441 % I 1444 4444 %fR#r443Tt % 5ddl4)K 441 4i: i^^54 41414) 4t^ ^ «ldl4l 
441% 1 ^44% 3T41-^o441 3T44TT if %4f4fer443Tt 414 mR>J|IM 14 41441 ^ 3S 44% 
if 1 14 %) 4gf4cl (44)14 % %4f4lQT44 Rmf^l if 41(154 4fl4cf4 311% 4% 311W 

4% 4n4( % 1 14 ( 4(4 % ^ (44)14 %■ 444 % (4) 3(^ 4414 % 44441 Mid 44?f 44 
(44(^4)4 41144 41: 4(^%1l4%l il^SdTl:^ ^-tilcJ^i 344) ^oMMTdl , MtIRmI, 
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% IIH if 9 ^ 3TT^ ^ ^ ^ TfCReT I ^ ^ 

arwR % '53r fpbw.6n'<4 ^ ^cT^.if w\^ 5wTf ^ arra^j^RTT tf^ % i 
31 fdR<w 10000 tit cR). 1%^ f^FTf fcmsd"^ % 'si^ t ^ I Ff trRunHl 

% 3rrw ^ ^ ^1^ if 3^0^ #t 1 

^4l^id ' » [ 3 ft % 31^ WR ^ TJ^ t%lwrfeRlT ^ cR5 ^^Ici ftRlT RT 
1 1 ?^T% 3R3 3itt[? WT % TrerraRrai tRfgiJT % i f?f% wtr-mgr tr? Rf 

# ^FRRT I i^ "^^RlfeR lT % .31^ ^f^ ^ 'SRT ^ ^ 

3FT^ t Rraf^ w if ^^ 513 ^ Rrhr ^ trgnwr wR % 3 f^ ^ 

eTT •W^ I 

t##R)r if ■H^fRcT f53TT^ (^3fRfltts ^T^) oRf ^ql^cT ^ 
^.TOTqRictj ^rfetTT3it 'siu 3it^ ^ppg^ ^ ^ ^'l^cbi ait^ wr % -sioiTf if 

^emeHcl sHliJI W%l ^MI!i>c('+icHeH^5n3^^'W^I<!4'cn riidobdl ^ 

lW w 1 1 ?^T if gjRTtH % WW'^ if %q; ^111 wf ^ crf# tr^ 
^ll 



^ ^yrl^TI 


itra"?to 
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^Tf^riei^ ^OWIT 3TSm t ^Tclk, ^ I % ^3T5RT t tfiT-WT 

^ ^f ^ 3T5rT^, 3<4^lcHcb ^ '^-clMcb W ^ET^ 1 1 t iw 

3TT«FEr % ynWi ^ % ^TTl cl^ ^ ^ “dt "IT? ^Tf^rfcT^, 

3TT4t^ ^1, snf ^11^ ^ #ftl 3riM^ ^ 3Tra^ TT^ If^ % 

Tfk WT^ ^■'fhld'iti'l y wil m '3(^ "fe 13 Tf 
W 1 1 ITT 3g;§R- 3T^FET^ ^ ¥^|itdl % TTFTFJ W? ^ 3r4^[^^ '^Rd^T % RtTfoT ^ 
^lEt‘JTT^3T'5Tl'^RlITf ^ll RchRld # 

El^lddl FT ^ ^ ^Rdfdcbl 

l^iR Tf '^R^Rddf m I TTE ^ sraw ct^ % 

fciTT ^Trq% ^ ■?i^ 1 1 3 tr ^ ^ ^dW^'dsi ^ ^etht^ 'Esnftci 

% Rycbl IrT % tcliJ, 31^^ ydiK ^ ddidld^' ^ Id<^ld diHI 3)|c(i^i|«b sldl I 

% dl'dt ■Rl’^ ElFl I’^cIS 31'4Rd1'il 'd M t ¥i^I tTxT'fsft^-^^pik 

3rra^ ^ wt I, 1 1 1^ ^ % strir tt^ ■eitcftt 

IRT Rsrffe #cit 1 1 3ER^ % 'jfifd^ir % sum m s^ % 

l?rrar %T Trni; 1 1 ^ ^irt ^ '^dldldcbisrf % M sma ^ ^ 1 1 

^r ^odilcbR M Rt 3TT17;| 1 

tthIr ^didldcti'i siM'Si^ WTT ?ERT 3rraH -^iif I tR % aiwodw 

Rd<ui % um w s[Ms(^ mufu %cik ^ ^ affwi ^'srih 

Rbrt wli fRR^f^wrifeRT^tacq^ yfdilsichdi qRdcid w 

% I arRT-HTRT ^##r^3Tt ■& rtr wsf ^ afk % aq'^R'd 

Jli|l%yld<l^didl eFT^ 30 I H^ai^eO ^dYdldobl tR'yfd^SI^l 

mu i -Q^^Rf^R^ldefiisTt 

^ ^#ftTw4 ^IcRR at'c^TWR^ RflE^Tr ■gRT 31^ ^ fRoTT 1^ Wl dcMV’^ld^ 
cHlil4il4 ^ T3^ ^ Rlfddid Mdiddil RT, RrRR % 50 "^dlHldi Rlfddid 3fRRT^ 
^ W RfRcT Sft, ?Tcft TRft I 3TRFT #tT 'gRT 3TFffe) ^ WUM t 

100 X 100 r 4 HI§shTd 3i|cbK % cIT^R Sfl^ ^ afef ■ESTR '’R ^ <sni Idq, I ^ ydiK 
% ^ 4:if % ^ 1W IT^ 44lHfd<+il TR iRtfR ddIdK SIR! RRtRr ^ ^ I ^ tR^^RT 
RTR RFT % RTST STRT qRctcld 3Tf4R§RT iw 14 4 Rq; RTT 1 1 RdT x[RciT I % 
q^ aRleft ^RRrfeiqq '4 cRTRR lo'^ q^ 10^ -M mu ■sqq^ ww° 300 um 

573 =blR4d qr Rqq 1 1 anrrfqq ^RdRicbi % ^tiH wr qqqrq f^q?! qMsfqicTT 
5.3 X 10'® - 1.9 X 10’^ 3Tk;4qt Rd^R 7.4 x 10’’ - 7.7 x 10*® 3TtR-M # % 1 

qqr ^ 1Mlr 4 RRiqir iMq 1%q i5 4 w I, '^dldRcbiart t q% qRfk 

qqrsf ^ qqi ^RfqfRqq ^ fqqiler qR diiq qRqohi TR cRTiqR dRicl qqR % qq^ 'SRI 
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^ ^ w wm wi 41^ ^ m HrrraT sraR % wg wj 
W ^ ■sraw to Wl 4to ^ tR :^JTRR ^#Ttor3Tt % ^ t 
Ti^ ^ ' 4)^ to to^ ^ ^ q l to i tR wt % wer ^ Ff?f ^ 

W Ito fto W 1 i^ldHH Ht^B ^ ^HlHldcbl3Tt % % Ti^ l4lHldcbl 

ton ^ oFi^ m ■^50^ 3^ % cTR wu ^i ^rrof % 

aiTofiTT % i^i#r % cTsiT dr^lpTOR-Th^ f^tor irt % #Tf 1^ m 

^ sn^ % ^ PlRcl ^1 'SRT ehl4'1 

^ 3% ■5^ 7Tf I 

srr^nf^ l^^dNk ■gtoff ^ cRrar % % “iTto -q^r 


IWOTW^Etol ‘RRWfe’ cfi Wfll ■■« i^xH d I fROT 

%3TRrRf^ll 


6. %TtRtor 

T3:dWT3l^I ^qlnfdcbl fwk •cf to STRW.cIcfiRt^ -q^ ^Mchld to % ^ 

|c|<+Iyd ^ ^ % I ^f, to % 16 dVlfqi w %, 1.2% ^yicd-ldto 

to 3toi 13? ^ ^ ^ (TTRstor) ^ ^3?cr5r ^ 

to: to tok ^ORnwr .^f ^sito ^ toi^d kto tot 1 1 ^ 3R3r 1200° 

to RFT ^R f^tto ttotto? ^tnk % ^ rpt to •qrT t siirr to 

tisl to wtoktto (to^) tR tsTR tot 1 1 tto lEicj? RT to wst t .10-20 
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^HKhO ^ ^ ^d4 IdHcb ^ ^f WT % 1^F<<JT ^ls(^ ^ 3TTIT I W t^^TTcn; 

fMsr ^ ■srra^ % 13 ^ -Sf wir^ cw w 1 1 

cFT^ 3TT^ Wik ^ 1Mor # wli ^ % 

1 ^ 9 ■cf 1 ^ ^ ^rofr % 5-20 o^mr % ^eici^if % ^ 1 

Mt ^ 50-120 irn^ snrr 20-25 ^ 1%^ tR 500 ^ ffcWT ^TcfTWT 

■Sf ^#ff^ t^FlK W I ^ % ^f ptl'WRF ^ f3; ^5T#ft^ Wsf ^ 

T4l| ^ 1 'sllMidlil Hfd=bl3Tf % it^'l^d % msi ^ 

^ 1 1 ^ iT^ ^ -fd-cjlTunil ^gzr I % 311^ t ■^■fl'dla'<ihl ftrrfoT cTSTT 

gicT^T iMor % 13 ^ ^ ^ f%c^ ar^ TTrq; "frq;! i33iTOk ^^ri^art % 

ftTRfq- % %i3; 3n^ t ?fto 3; ^ ^i^ wranart cbl<4ied, ■pii^, arrar^, 

fflJFr i;^ ^tit#1wr ^‘adKcbl ^ li ^ ^f arrim-l^rflier, 

^TotL-fdfed ^ ■<^l<silc^-’^fddH ^ # adlicHl ^ “qt ?#RR W 1 1 
aqq^ 1^ ^ ^%#iqiTaTf % frrsr-msr inq%q w ^ || qiraf^ 13 ^ ar^ sn^ 
^ ■■wwdTti fqf^ ftcfr 1 1 ^dldfdcbiart ai^ rstt 

qfr^frfiicr ^ % 1^ 31^ w? ^ t^rtw w 1 1 

fq^qcT (fLbl^cbd %n: mr IqqK 'Msr % 

i^rara % •cf ai^ ar^smi; 1 # if 1 1 ^ tom- qiT#r 

1^ film w siT'i qiTg ws[^ % ^ "gRT ^rr!^ 

fqqtR ^ -qt gfe ^ l=Rt %i 1100 ° to qr aTRTH atiqi aq1ti% t qiq ^ 
Wr<T’C01 1 ttq'f^[l3.fdfqd q?tqf 1 1 ■'S^ic^ldi <dlM<d1q '^dRldchll^ 

fRfr I ^21 l3.<=HM<d1q ddldldtbui, tt ^ qf 1 1 

%arfMw aTRR qr -^i^qjiTd ttq' ‘sri ^q^ifa wm qr a^ cirq qn '^dldfd=hiij, 
1q1%^qf li iq fMsRff t q^ ^ ^qgiw qiR Rff qiH lo; i^Ri% ^^iRR 
t #i[ i^rq qq ^ 1 T 3 ^ aRT qt§FT t tk tq#i qR m’m sooo 
diM acMTi qR ^ildfdqii tqqfR fqft q^t qqrrqqiRl' qqit % arqr atr 'srtri' iq^^ qrrq 
Rt qi? t'qq % qrfqsT qf qRi RTqq qq ttqfkqq tqqfoT It Ri% I 

t#iieiqqat ^ arqiistq t aiqR-qR^%fRT3;%r, s^RsjT ai-dR^vn 
aqsnkcT ftflRTf qq fqqiRT f^qr W 1 1 iJRRT, fttdtflltbl ^ qiHf-q ftfqqf t 
^iqtq qqxddi q# fqqfti affqqtqR qq q?t aqltyR t RprK qq t iwt 
qtT; q^ qqrsf ^ qt qR^ qr qrqRRq: aiqteitq ai^;f^ qm qiq qqq qit ttqfeiqint 
qrqqq qqw t qnqt 1 1 q^qqftq tttwart ^ aiqt qiq qq, 1qqt qrqRRiqT ifM 
itqt I, affqqtqRq aqqpft t itRi 1 1 qq^ ttqfRqqait % o^nq t iql'^qd 
ife % qqqq qqq qq qnqr I’l iq arTsnfqr Iqfsr t tlfwT Mi^l'q^d % qfqr t iraqR 
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^ m %ik fMIr t 3TOTT fri^ |i ftftr 

^#^If5-T4ttfWr c^tTCp t ftellcbi M ^ ^ ¥Rt 3T^feqif ^T SRiR^VH' 
%iiT mr ^5FR sfk'MUlviiiH ^wtpj^^Ii 

% ^3n3fT ^ tnxrn33ft ^ ^ 3 tt% ^ i ^ wr sRrf^tfw oi?r 

■^^Hl^3Tt t liywRcb %gT WJ 3TcTrr ^ 1^ Wm % I 

^HHid=bi msR\ -^f (i^) ^ ’em if ^ srnr 

^ tttt 1 1 f^i|rcr % <^m aHr ^ if sMjt rn^ % 3Tf^§r°T w fq; 

1 1 ^ i% 17 if ^#TT W I, '^4l4fdchl if % 1^ ®nit alk '^Ttaff 

m m pft^ts ti^ awsff ^ #tt 1 1 ^ 

^ ^ ^ -Stf^ if ^31^ % guT 3TT ^ 1 1 

:grak 3rf^§FT if 3WR3 wr I (iw i7 if ) i 

^ 13 ^ WT ^ i4l4fdcbl (3TFf %R) ^ i4l4fd4)l ^ 1w ^ 

^ “ifr f# ^gWte % 3Tf^§Fr 1 1 ■^4l4fdcbl3it t ^ ^ ^ W I 

y'^Fct <4<^et^ ^ stKI cT’T^FT Ij^’ ^'^11 4Rctcfi % 1 f^T yfptrMl ^ ii=h Fw'ci 
^ ^ ^ ^ elFTT ^ 1 1 

i'Hl^fdchl % 3'W^ '^elclil4 6d\4H ^ 'chi^ 'ftT^pR^'cl Sllc|4=h (l!.«l.dlLbW<) 
^ 3gw TTitSFT # ^ % I fT 'di'dl^chf ^ 3W SIRT ^ %?te % TSFT tR 
wm w I iHlHfdcbi 3g5r#T ^ t^m '^ 313 ^^%^) m if 

31^ 'Tgi' ^ 1 1 

BRT^ inlHldcbl WT STOTl ^ '^ixHI % 10 3TflRl WTafeR 
Rf 1 1 f0% ^3RR ^31^ %TRrfc=Rir3Tt W WR (R^-M^llJitui) ai^yiTpi if IT^ l^it^ 
WT # ^fR3HT 1 1 ^ i4l4fdcbl3Tf % 31^ 31%^ WT ^ STT^ ^H7^3Tf % Rl%?T % 
M^^-clld 3FR STWr % ^2T Rl8T ^ WR % |i^RR 

RTIT ^ ys(crH % ¥rSl-'W2r 3RT 3TTf? ^ “it 3 ii<hm1 ^ ^ 

7. 3tR%R 

/ 

gicTiR TT^ cFi#T ^^InRicbi ^ ^Mlcr ^HT^3Tt % 3ii^ sijsrak w i% 
I 3TR STFf SP# ^ Tif^ ^ ^ I# 1 1 RwW 1Mw ^ %?R ^ RRW^f ^ 

^ie^raR ¥7^31! ^ RFIcT RiT % Wcf W¥ 1^ 33fr l|f I ii fdfdchl 3Tr£nRcl 
•HHdd TRH ■5[^ ^ cblRitl^ '^TOetdl % ^^f^ 3liR 'RlMfu|cbdf3TT ^ SIR ^ 
3TR 3TRFf%^7R|l RfR ITR RrtrftJT ^ ^(In tt^ ^dldfcicbl 

SUSTRcT 315WPff if 311Vlldld #it I ^dldcHTdT41 % if g5di1d w 
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ansriRci ^ ^ mR^^c^hi ^ ^ sr ^3^ -^rq^ 

^ ^ I ^ tn^ ^si4 ^ ‘%fl^’ %3 FfST ^ j^i[d4T ^ cr? 

f#i4R ^ ^FT'mcjinJ^ f I ^I4l4<-cni3ft qItI' y^ioh §nTciT % aTTSTR iRC 

ws ^ 3^^snw ^ 4t tiw ^ 1 1 ^ iwr tr: sim ^ tr R sf i ' c^H i ij' 

I '^cTRiX 'Jjcf^M 4 RT^ # ^3TTlj4t I ^ 'STgR ^ ^ ^ ^ ^■541^# 
4 sTFTFr ^ I 
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wr'^1''ai WIchdlTK (tTo -Slo) 

[SrTH-%ci^<6,1999] 


fewf ^ cflddl fRT ^ 

Tj;4R«l(d (recovery) ^ fRT ^ 1 1 8 araZT ^ 

20 31^ 1990 % it ^ ’Zrf?! IHl ^ ST^cftel 

w ^ ■?fk zd*HUi ^ 31^ ^f ifh w 22 ^f gfer 

^ 1 1 ira- ^ 8-9 3itzr 1990 ^ isrr 3fk 9 3itzr 

^ ^ m^3TTi z?iwr^4t4gn#z 

^ 20 3Azr cRi I 'jft <J0^<a41’4 % f% ztz fbPlcti 9, 12 
Z2IT 17 3ltcT 1990 ^ 3TT^ I fcRT # Zlf, Dst TTlTf ^ 3TTJTT I 
tiyicbi* Ag ^ 9 3ltcT 1990 ^ TJ^FTTl^ ^ ^ W I 
% w % 'HTST # ^rfer ^ ^ 3iznf^/'53^j^^ 
1%§Tt4t ^ f44^nT =R7^ ^ yiiiy 'ferr ^ 

5^ ^ <S<shHui 53TT I 


Abstract 

The study of Forbush decrease event and associated 
geomagnetic disturbances. By Subhash C. Kaushik, Department of 
Physics, Government P. G. College, Sidhi (M,P.). 

Transient decrease in cosmic ray intensity followed by a slow 
recovery typically lasting for several days is identified as Forbush 
decrease event. One such large Forbush decrease event has been 
oberved from April 8-20, 1990, which occurs during the period of solar 
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magnetic polarity reversal in solar cycle 22. The onset of Forbush 
decrease took place on April 8-9, 1990 and attained its maxim on 9th 
April, 1990. After that the long recovery phase started which continued 
up to 20th April, 1990. It is noteworthy that the three successive events 
of sudden storm commencements (SSC’s) occurred on 9, 12 and 17th 
April, 1990, which cover total time span of Forbush decrease events. 
Further, a sudden decrease in Dst values in similar pattern of cosmic 
rays and Dst values. The geomagnetic index A^ has also been observed 
to increase abruptly on April 9, 1990. An attempt has been made to 
explain the cosmic ray decrease alongwith the ihterplanetaiy/geomagn- 
etic disturbances - that occurred during which there was a solar magnetic 
polarity reversal. 
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nmcTT nrr noaa TTfter te 6007 (N 24 E 20 ) % te nricrr 1 1 mm inrm ^ 
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RRlt I ^ 31^ 1990 % 3R1 ^ r|^ chliWch f^RR ^1 ^ 3IRt 31c[Wl RT 19R5^ 

1 1 i:ri % ^ #1 % WT -it IMF "itm w ^ ^ wrt gqw ^ 

1 1 3RRf#l fRliblAI #1 B ^SR RcRl (B^, By, Bz) ^ RH Fd % ^ 

% 311Rqra fR 8RRT B W I ^ Bx 31RlflRF^I 
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4f'- ' ■ ■ 

3RT ^ By (r 1^ 5^ 3#) RJJT Bz (sf^ ^ 3lk) B^ % 35RR RT^ ^ 
1 1 SSC ^ R3RT ^ Bz ^ Rt ^ ^ilRll ll B, By, Bz R3# ^ #fl -^feR 3Rnf#T 

# IrRT^ cblRHob 1^WT :r 5[F1 3raRR RT RT^ 31RRR -Sf I, 

3TWT# R^ RRRt 1 1 RRR ^r R^ ^SFR ^ #RRFR % 315^ t # 
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HR % 7#it % 'J#R # RRcff 1 1 RIIRrR) i^RRR HR 17 31^ 1990 ^ 24 
R% RR3 ^ RRRT I ^ fRtJ^ #1 ^ RRRR R3RT % RIR |RR?1' cltRRT 16 rI ^RR 
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3RT^ RilRRiB lRRq- RRR RR -^fWileHlRl R'RW RfcR % I 
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sm t dwft a- w ^rfcri%^, Tfjjft 3Tsf 
^STT wr M % joff ^ 3TSPFT fBRTT W 1 1 

Abstract 

Pairwise fuzzy a-continuous mappings. By R. K. Saraf, 
Department of Mathematics, Government Kamla Nehru Girls College, 
Damoh, (M.P.) and M. Khanna, Department of Mathematics, 
Government Girls College, Jabalpur (M.P.). 

In this paper some characterizations and properties of pairwise 
fuzzy a-cpntinuous mappings, pairwise fuzzy semi-open set and 
pair-wise fiizzy dense sets have been studied. 


1 . ywiciHi 

y-cif^d ^ t^wfsrnr % ^ fif^ 

^ ^ Ji’lltaii^ Plfi^d 1 1 w|- ^ ^ I 

^liR^yfdcb tnrf^ pf arsff^^ % ^ trirm^ # ^ w 

% 3Tsff^ feR ^ ^ 1 

ijifiiafdcb t a-M ^2JT a-^ m I 

# pf % a-M W a-^ ^ iTjjft 
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3IRo %o WR^SJTI3?To 


fg^lR^fdcb ^ 1wll 51^ W ^ ?q% WT 3T?f 

M w tFjjft yld^^ui)’ % ^ ^ 3im ferr 1 1 


2.irFd^i^'^ 

^ % X 3riw ^ I afk / = /■(), ;; ^ ^ I ^ 1 1 i 

■^ilj^T ^ OA'^ 1 ^rfci1%^l ^ %ora' 0 w^T ^ Ii ^ ^ 1 
yRlRl^'J] % Jf ^ 1 ^ 1 ■’TR Ti?R eh<cll % 1 'h 4)<I .UA (resp. intersection nAa) 

. ^ % A' % M W : a € ^) I 3^ srfcli^^ Su;? (resp. Int ^) % ICT 

■^f trft-srri^ I^rrtIix w ^ A ^ tiisfi' ^ 5 ^ I 

^ ^ 5 ■gnj ■SRfw ^ I ^ X e X % 1 rit A(x) ^ B(x) I ’CRsfr ^ ^ cRT 

^ A^ (qr xeJf%1cTq; i-X('x)'5nT^'»Ti1w^li rht 

% /; X-^ Y TI^ 'SrfcifeFr 1 1 Iff^ ^ ^ ^ ^ Jif ^ ^ ts I y ^ ^ 

PlHil^cl &KI l^iil 'Jilcll % I 


AA) iY) = 


Sup^(x) 

xef~^(y) ^ 


[0 


/-‘(y)^o 


{yeX) 

3RTSIT 


B ^ %Z% Y "3f^ ^ f’ (B) X ^ T7=Rt%S I % Irit 

/■•' (B) (x) = B (f(x)) -gRT ilfWliW itcTT 1 1 


wtliT(X,Tj.T2) m ^ fg4tiR^fd4. ^ ^ I M- 

A % %i; t - int A w Tj - Cl A sTcrmr % ^ arr^Rcb w /( % 

^rg’ ^ ^ -tj (i = 1, 2) % 1 1 (X T|, T^) ^ ^3^^ A (i, j) tTwft 3T?f-1^^ 

^ (resp. (i, j) - Fuzzy a -open set) «h5cllcll % 'srf^ A < t j - Cl (Tj - Int A) (resp. A < x 
-Int(T-CI(T-Int A))), i,j = 1,2, iT^j)! tRsfta* ^ (ij) arg 

I fqellH ^ I X % ^ a’T'^’dl' ^ ^ X ^f (/, j) 

TOt 3Tsf ^ % (resp. (i, j) - fuzzy a-open sets) % (i, j) - FSO (X) (resp. (i, j) - F a 
(X 'srgfw RTt?r I 


2.1 [7] : TTRT % (X x^) TT^ ^ flSTtfM^ R^fg % I (i, J) 3TSf 
^ (7, j) - sCl gRT X % Mt^I ^ % ■gRT yql^id f^i^TT % | f^TR^ TTlTRTf^RT 
Fi<4l dldl % - 

(i, j) - SCI = Inf { B : B > A B (i, j) tFwf) 3TsfR^ % I 
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^ a-^ srfcrfepJT 

(i,j) 3Tsf 3Tmfw 

% (i, j) - sin t WJ %jrr I afk 1^qc|-d trft-frrlM i^ 

(iJ)-sintA= Sup {B: B<A,B(i,j)| (i,j) 1 1 

•« 

3. tRoft (31^)a-73TBcJr 

iTfT'^TOT 3.1 : [8] : srfcifeFT f : (?<; t^) (Y, Tj, t^) ^ ifwft a - 

^B?r 'Jlicll % (resp. pairwise fuzzy semi continuous) '^ff^ 7 % yctlcp tRsfl' ^ ^ 
yfclf^ X /, j = 1, 2, / 9iy % IT^ (i, j) -■qisft a - 1 1 

ferittfl 3.1 : a- I ^ 3T?f ■?RRT 1 1^ 

xrfrqM 3.2 : (X, T|, x^) W B fn^S ^ TTERT ^ ^^HcIT % % 

SR^ Sriw T7>5ft 3q^ mR^c^ # TJ^Xj - W 2f ^ x^- 

^ THriT # 7 % mST 3Tiw I 

31^ 3.1 : tthT % {X, Xj, x^) qRjfr f^irlil^focp TRTfs I, y < X ^^IddS W) 
^B^RT ^ 1 1 X - 3TIw X.- qRjft ^ (i = 1, 2) fl Any ^ 0 

: TIHT % Ax. -q?^ ts ll X e x (j = l,2,i7ij) ai^S 

AnX=A^0 ^Y ^qdxTS qR3ft WR Any^iOl 

■g^ 3.2 : ^TRT % (X, Xj, x^) ^ W{ft 1 1 ^RHT % ^ cfSB 5 q>3fl 

^qtz I x% 1 ^ X TT^ X. % gfcT X.- qR^ arsffticr ^ ^ w 5 ^qeRrs qRsft wr 
^x.-CIA<x.-CI(AnB)iJ= 1, 2,i?ij 

3qq% : ^^^ X fw ^ ^ eft ;3qq% FTg 1 1 BHlf^XTiOl ^ X x. % glTT x.- 
tRsft 3TsH^'d ^ I eft TJ^ x.-CR3ft ^ Af^ eR? f^miH I % A < A< x.- Cl 
A 3Rrs A. 0^ A=0^^ x.-CIA.= OI ^f^SR^^TTl ^ B ^[^eRTS 
qR3ft Wf I eft AnB?iO STeTS A n B 0 I 3T^ ^RRT % C I x.-Ri^ 
yfd^i(i| Xp efSTT Xp e X. - CIA qTT I ^ X I x. -qR^ft STsff^ ^ I x.% RtfeT 
3TefS Xp € X. - Cl (x. - Int A) I 3T8f f 317 f% C n x. - Int A 0 

^ B IRHelS Ri3it 7THRT ^ I 31eTS C n x. -Int An B 0 1 ^ A n B n C 
0 RTTFI iteTT 1 1 31crs Xp £ x.- Cl (A n B) I ^ eRf 31^ qft cfqq% |f 1 

■g^ 3.3 : HRTT% pC,Xj, x^) 13^ ftlSTIWltdcb 7m% I A < X I gf^B £ (i,j) 
- F a (50 eft An B £ (i, j) - F a (A) t^TRliVei ^3ft if % 3R^ (i, j = 1, 2, i 7t j), 
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otto %o wt? cTstt t”To Tsrar 


(a) A ■'lisfr, TTEFT ^ % 

(b) ^ e 

(c) T . < t . W A € (i, j) -F a (X) 

: (a) ^rPTf B 6 (i, j) - Fa (JQ c?f STTB im I, 

B < T. -Int (t. -Cl (t. -Int B)) 

AnB<An[t.-Int {'r.-CI(T.-IntB))] 

= "Cj^-Int [An ("c. -Int (x j -Cl (t. -Int B)))] 

< T. -Int [An (t. -Cl (t^ -Int B))] 

An B < -Int (An (x. - Cl (x . - Int B n A))) 

=t.^-Int(T.^-CI(T.-IntBnA)) 

=tiA-Int('CjA-CI('tiA-Int(Xi-IntBnA))) 

■ ^^iA-Ii»t(XjA-CI(Xj^-IntBnA)) 

^ (b) (c) -Sf <OT% THH 1 1 

^ 3.4 : Trf^ f : (X x^) (X r\, ^’ 2 ) a- - TIcRT I ^ ^ 

Tlwft wr ^ I Tit 5lfcfoF€r,/A fJMcIS a-TfcRI % I 

4. (i, j)- Xlwft ^ ^ 5 OT 

4.1 : Ti^ ^ TFtfl: (X, x^, x^)^ fHHifad I 


(a) A^ (i, 3T?ff^ ^ 1 1 
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(b) x.-CI A= x.-CI(T.-IntA) 

(c) T. - Int (A") = T. - Int (x. - Cl A^ 

: (a) => (b) 1 A I (/. J) ^ 3Tsff^ A< xi -Cl (x. - Int A) I 
^ A ^ tir /I % ^ ^ ^ I 

■x.-CIA<Xj.-CI(x.-IntA) 

3TtT t.-IntA<A^ t-CI(x.-IntA)<Xj-CIA 
^cR5 (x.-CI A)= x.-CI(x.-IntA) 

(b) => (a)-«cBc^HI 1 W I 


T.-IntA<A<T.-CIA=T.“CI(T.“IntA) 

1 j j ^ 1 ^ 

3T2f fan % x.-Int A< A<x.-CI(x._Int A) 

X. - Int A = B tn[ ^ flp) X. %, yiH sidl % ^4 (i, j) 

wl arsff^ I 

(a) <=> (c) ^ cR5 ft[«5 ^ ■Hchdl % I 

•51^ 4.2 ; [7] HHT % A< Y< X, ^ PC -Cj, T^) ^ I ^SIT 

(Xx’j.xyl PCXj.Xj,) W BTOBfgl (ij)-'^t 3TsIf^^ ^ I Tit ^ 

Y % ^ aq^TTfg (i, J) - ■qTjft' arsff^ 1 1 

feqnft 4.1 ^ fertB- wr^li ^ oj) ^ srsff^ ^ wsn 

TT^ ^ ^ (i.j) T:fsft arsff^ ^ 1 1 sitei 

cR^ ^ T3^ aiici-^-i|cfi w trafg siTH ^ 1 1 

31^ 4.3 : tTHT (X, x^, x,) 11^ ^ fSWiwfrrai | afk Y T^^Xj-'q^ 

^ I X % A e Y< X A ^ I X 1 Trar A € (i, j)-!^ 3T^f^ 

X^f ^ A fFlfe (X-Cj’, x^b (i, j)-q>ilt 3Tsff^ 1 1 

aqqRi : qqlHdi % (4.2) ^ andvqdidi 1 1 qHr % a 

3T^Rl<td ^ % r qf eft Tiqi X' q73ft (B n Y) WT I Y TFf^ B T3^ 

X.- 'qjrft I I^TH^ % Bn Y< A<x’j -Cl (Bn Y), B n Y X 'cf x.- q^ 
I It B n Y fq^S qw! 3TSff^ I X 1 aid's (4.2) % aijqiT A I 
^qei^s tR3ft ar^i^fd x i 
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3TR0 %o WR W 13?To mi 


4.4 : TTHT B (X, Tj, t^) ’M ^ ^ 

(1) T.(i=l,2)<B 

(2) ^ e B W b < G < T. - Cl (b), ^ G e B 
•aW(iJ)-FSO(}g<B' 

OTcri% : ttftt a e (i, j) - FSO (JQ ^ x.- icfjsfl" f^<id fFT d<6 

f^IFTH |1%H<A<X. -CIH, (1) % H € B (2) t A e B SIFfS (i, j) - FSO (X) < B , 

3f^ 4.5 : [7] : (a) (i, j) iff A = (i, j) - sint A 

(b)A (7, j) ^ iflf A = (i, j) - SCI A 

4.6 : ^ A ^ ^ I (X, tj, xp t fit x. - Int A < (i, j) - sint A< A 
<(iJ)-SCIASx. A<x.-CIA 

iOTuft 4.2 : [7] : ^ (i, j)- 'q^ft aTsff^lcT ^ W qftf (i,j)- qisit 

I cTSIT (ij) q53ft 3TSfFilcr ^ ^ qfcf^ (ij)-'^ 3T^Fr^ I cfr fFT^ fT4)cHdl 

OJ) -sint A I (i, j)-q^ 3T^f^ cfSTT (i. J) -SCI A % (i, j) -q?qt 3TSfFi^ X 
FIW q^ft M ^ %t^l 

4.7 : (X Tj, xp ^ fq'Rif^d mRuiIH Ffwl- 

(1) aj)sCI (0)=0 

(2) (i, j) ^ Cl (0, j) - s Cl (A)) = (i, j) - s Cl A 

(3) (i, j) -s Cl (Au B) u (i, j) -s Cl Au (i, j) -s Cl B 

(4) (i, j) - s Cl (A n B) < (i, j) - s Cl A n (i, j) s Cl (B) ' 

3qq% : (1) cfSJT (2) 1 1 

(3) (i,j) -s Cl (AkjB) I (i,i) -qqft 3TSfq^ I q# q# (i, j) - s Cl (Au B) > (i, j) 
-SCIAFSIT (i,j)-sCI(AuB)>(i,j)-SCIB aiffS (3) Ffq|l 

(4) Izcqofr 4,2 % ((i, j) - S Cl A n (i, j) - s Cl B) I (i, j) -q^t 3T?fF^ 1 (4.6) 

^ Ftiq ((i,j)-sCIAn(i,j)-sCIB)<AnBqTB ^ I STfTS (4) Ffq 1 1 |Ft fR5 
(ij) -q>5ft 3qq% WT 1 1 



Tfwft a-'^ yfdftilUl 


259 


4.8 : 

(1) (i,j)-sint(0) = 0 

(2) (i, j) - Sint ((i, j) - Sint A) = (i, j) sint A 

(3) (i, j) - sint ( A u B) < (i, j) - sint A u (i, j) - sint B 

(4) (i, j) - sint (A n B) < (i, j) - sint A n (i, j) - sint B 

4.9 : A (x, Xj, x^) ^ (i, j) - sint [(i, j) - s CIA - A] = 0 

g:q q1% : WRT % (i, j) -sint [(i, j) -sCIA-A]^0 31#^^ (i, 

B 0 ^ ^ fg^FTR I B < (i, j) - s Cl A- Al fFRil 3TSf f3TT 
T.-tpsft G<B<(i,j)-sCIA-Al 

arqtcr [(i, j) - s ci a]^ ^ x., 1 [(i, j) - s ci a]‘^ u g -c. 

%l WT [((i,j)-sCI A)‘^uG]'^= (i, j) -s CI An G‘^= (i, j) - s CI A-G I STT^xT 
A<(i,j)-sCI A-G<(i,j)-s CI Af^ (i, j) - s CI A ^ ^ ^ 

ll 

3^5^4.10: (i,j)-sint[(i,j)-s CIA-A] = 0, ^>511 ^ 1 

g^4.10: TIHT % ^ ts I (X, Tj, T2)^Iir[l-((i,j)-sCIA-A)] 

= 1 

4.11 : TTRT % (X, x^) I. A< X B e 

(i, j) F S O (^0 ^ An B e (i, j) -FSO (A) PlHil^tict g^TISTt 'cf % gc^ ^'icids 

Frapi '^%— 

(a) A g^5fr WXA 1 1 

(b) A 6 Xj n 

(c) Xi<X2 

ggi 

Ae(ijy-FSO(X) 

g^ 4.12 : gig (x tj, x^) ->• (X "^’ 2 ) ^ argggg ^ I aflr b 

^g^s ^ tm f/B ^g^gs gWf sr^ggg 1 1 
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TT^.T^. xR[T 

WRfewtT, T^. t3;r. gii#3r, ctor, wrw, 

■WRR%^, TT^T. ■#. '551^, eblldH^K, TT?i^, %R 

13;^. 3TK. 

fswnr, 

T3^. '^. 1%?R 

[RTH - 11,1999] 

% ■’7^^’jpf 3RIR ^i+^I'SRh % 'HTST fiS chl4Pl=h ST*^ % 
cTsrr 3R^ftw 3n^ % 3 tt«ir '9T ^ ^ 1 1 

Abstract 

Mixed complexes of alkali metal salts of some organic acids 
with naphthazarin. By S. S. Chandra, Department of Chemistry, 
S. S. College, Takiya, Sasaram (Bihar), A. K. Yadav, Department of 
Chemistry, RSc. College, Kirtinagar, Madhipura (Bihar), S. R. Prasad, 
Department of Chemistry, Patna University, Patna (Bihar) and S. W. 
Imam, Department of Chemistry, M. V. College, Buxar (Bihar). 
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13^. TJJT. Tj;. %. '51^, 3TU. TJ^ ^JTPT 

A number of mixed ligand complexes of alkali metal salts of some 
organic acids viz. acetylacetone, o-nitrobenzoic acid, salicylic acid, 
o-nitrophenol and l-nitroso-2-naphthol with napthazarin, one of the 
important consituent of plants^^^ having the general formula 
(ML)^/. L' where M = Li, Na or K, L = deprotonated orgainc acids 
and HjL' = naphthazarin have been synthesised and characterized. 
Characterization of these complexes are based on analytical data and 
Ir-absorption data. 


3Ttl% ^ ^ 3TT^ <hl4lHcb 3Ttcff % 

^ fen' 1-^ 3^ WcTR 

^ li 13^ Wf 1 ^ ?[rit 

^ 1 1 1 if ^ wrr t^TclT I WVT ^-£1^ if 

wr % itdT li 4^ frerr % wsr fFr iciifsf^^ 

% sqii 3nwT chT ^ 3TSWT fen I ^ 3^ .1? Tificif ^ (fti 




^ xj^ ^grr artvTSR: ^ l^nr feir 

TRITI 


db\4U<h 3TR%’ ^ ?n^ sng Rgtjff ^ chi4Pi'* 3 Ti^ w 

(acac), 37T2ff #5TT?^ (ONBA), ifdfwfdch 3P^ (Sal A), 3TTSjf 
■^r^silq^Hid (ONP) ,- 1 -Tii^yi-2 - (in 2N)^ >34'<^fuid Mir w 

li 


ftMi Mfi (h^l) w sng 

1 : 2 arppj.ai^trTd' -i 13 ^ ^|cbk if if Man 

Wl tfdftifdcb % STTf cTcRT dTJlIT 1- ^l^sil4l-2 % FTST tTW TT^WT W 

y4l'i fch<ti h<<i eHiTfeh f^dNep % if 44)'i w ‘etMt ^fRi 


mrT 


^ |r3;i i;rft1^ei i),«)dld % tilf^nrq- craM ^ #iik ^sir tm ii^'^ncr ^ ^ f4d i dcb7 

% msr 5t?rTT?T^ tri^oiFT I WT if ^ Mr fit Mwr RSIT 

feiMnT #Tf %.'?n'sr sjjwicf trMrPT i trf^ % 3 ^;cr ^ngart ^ ^ 

. T3^ ^ #r cRi) ^Ri' tR ■% Mtoft % if an ^ I ^ 'tr? % w 

^ Trrf^cT ^R^ vHdcl «t)t^ tR <4| ^ (l cM 1 (adducts) % ^ fpfR2H ^i' 3% 
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war chi<^Pi=t) 31^ % 8[rRk sn|[ oTcFff % 

^ ^r^;ara’ ■& sf^ w 3fk %cr 3ff%T 80° %o tr -gxaiiji w i 

l-^TIf^-2-^’CF2n^ % c3^ W ^ wn ^ -c^'dl^^il ^ 

% fW.'W % ^NH ■crsr % W 3 T^S ^ 3 tRT|^ ^ fsR ^'Wifd'ci 

5T=^ i5HT W afk f SR ^ sftoRT 3% 3Tf^ ^ ^HFTT W I 


^Ruiim ^shtI ^ - cri 

%fk 1^ (H^L’) ^SJT 3^ RR t tqR ^ iriiw (ML)^. H^L 

% cblclM-M ^SPcf 1 if ^ ^ET|^ Rff^" sfk 

f I ^ 3TTOIT if ^^\^ '^f^^di if 3RT^ CaCl^^ 33^1 | afii: ^dfffejff- 

4)R.<^ w ‘sff^ ijqgnRT if ^ 3?^ % ^ “Mt ^ dif i 

'HK^n 1 % '^^ ,Wg % % Id^'i'f % 'JldTiebl % 3?R % ^ ^ ^ 

i^rafer I ^ ■c^m-riRci it t ^ft ^^tort % 33^ 3®?!^ wRiw srfli^ 

li 

In 1^ 3SIT 3T^ 3^ 3I3T3 M'^ 3ft (ML^) . H^U 

WT % I 33% 3I3W Hm 3f%3-'q^ ■^tlcf^'tfidlMldi ^tfe^T 257 % "gRT 4000-650 

cm ^ ^ R^Jli ^ T# 1 

^ %3ff % 3iral mpf\ 2 if 3i1%3 1 1 

%I2ItIR 3 % 1621 cm*' tR ^93 3T3%tW ^ Ria'critcl 1 1%^ 3500-1800 

cm*' ^ if %tf 313%tW 3ff f%I3T I 1621 cm*' 351 ST^^ftW ^ C = O f§ 
33^ % 1%IT 1%%^ 1%3T W I 1621 cm*' 3T C = O fl 33^ % 335S ^ 3S3 -OH 
Ife 3311% ^ 313qR%1% it% % ir?gI33t ?1|||3I3 tRq33 3SJT C = 0 3^^ % 3333k3 
373P3 % HS3 3^ 33331331 frf#3R %r 3^31331 ^3% 1 1 %3«ntR3 % 3121 
«6lsfTRl=6 33%t % §3%3 313 dctJlf % t3f%cl Ici%s 3^%t % ^^3^1 if 1621 
cm*' 33 C = O ®fe 331% ^ l%fRl 353% I f% 33133 20-80 cm*' 351 %Wr3 (Shift) 
^ 1 1 351%ff3cT fs 331% ^ ^ ■?1T21 % :333? 33%3 

(Coordinaton) 351 H35 % I 

35%ff3el Ife 331% % %;% # %3I333 33533 311 31% ^1 %% 3? 

%IT 33T % % 35ra1t3H fs 331% if %331 31%35 %Wr3 %tm‘ I 333f 1^ 3|5cTf if 
3? 33%il353T 3lf 33% % 1 "1% %l€3%f31 3%%^ 3513ff331 331% 351 3T%35%'Wm<i 

31%rcl 35% I 3T3S 3R% 31%35 3331 Sill 3333%? % %% 3% 3313 %t licit ll 


3W %f^ %% 3f5% 1 35%ff%T Is 331% % 3Tf%%3 % 2700-1800 cm*' 





3Ti^ % ^TRta’ % ftf^RcT ^eT 






266 ^ F^ 

Tj;^ IfS f 3TT I ^ ^ ^f TTSIW dl5<dl ^gOTefT '^? fs 6l$^'dd ^1^ OH 

% WJT I 3fk 1695-1592 cm’^ #51 % fs -COOH, >C= 0, NO^ W NO % 

I ^ oprafi^ 31^ ^qFfl- IJ.'tnfddl^^'ldl^, ansif Hi4#^''jil$ch 3i^, 

3TT^, 3TTsrf Hi4#q5^H i^.w iHi^#^-2 ^mm % 5rR^!T an^ % 

^jRorli 


TraT^FSR 


cnt^ % ansriRiTi: cbletd m mIh# m hfirt ig^ (ml) . h^l anciTl m = L i, 

Na m K, L = RiyldPld <^l4P(^ ■qi^ 31 

^lelRlf^^ 3TI^, 3TWf-HTf#ttoT, l-Tt|5HTt-2-Wn^ W H^L' = ^TSTl^^ I 
% iR ^ .313HF1 I ^len^fn % Tm §n%i 



^ 'SI r 



^KuH 2 

%?Tf % xtf 



5. (KONBA)^ NZ 2702 - 2502 br 1642 s, 1607 m, 1545 s 



NZ 
acac 
ONBA 
Sal A 
ONP 


^LHyi'lRH 



i-Tr#fTt-2-^tfeffH 


1N2N 








268 TTfT. ITfr. TT. %. 3rR. ^STT 13^ ’SS^fiTFr 

■6^<^chJ|ui wpn % wr % -sto sjif ^ 3^ Irt 

W( wik % 1^3; 321T k. 3 tr. snf. 
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tR iM\ 'bdH ^sqn 

TISJT 

■WTER'fe^, ■qrr. w 

TJjR. l('H. ^3F5T 

i^IiH TJ^. cfiTc^, 

cISTT 

TTH. fW 

^wm (1^) 

{m - 15, 2000] 

wm 

•f^FFT WJ f^rf^ 3T^ % sicMiqi ^ ^SPT 

"^FTtr % ” 5 r*^w ^ 3TS2r2H wn i ^ 

^ Mi^i wr i 

fq^ 3TflraRFr tm SM3 t ¥RT ^ 1 

^ /ft^. ^ w ^ Tqrm 

% 'sm ^-ii^eld ’fen qqr 1 

Abstract 

Effect of sporulation medium and spore concentration on 
citric acid fermentation By. Afshan Suraiya, Department of Chemistry, 
G. B. M. College, Gaya, S. S. Chandra, Dept, of Chemistry, S. S. College 
Sasaram and S. P. Singh, Department of Chemistry, Magadh University, 
Bodh-Gaya (Bihar). 

The effect of sporulation medium and spore concentration on citric 
acid production by submerged fermentation has been studied. It has 
been observed that Saburaud’s agar remains the best sporulation medium 
as far as the citric acid yields are concerned. However, maximum number 
of spores are obtained on SM^ medium in seven days. So far as^the 
spore, concentration is concerned it has been found to be (1-2) x 10 /ml 
optimum when the production medium is inoculated through the seed 
medium. 



270 




3T^ TnrsaFT cfSTT ^ 'HK'JI ^ 

^ 1^ t 3Tam ^ I3TT |t^’ ^HfSR % T3^ 

^(%TWfT t ^ t^Sr ^ % |P-'^ W W 

3TT^ % 3?7]^ ^ HimiT W ^ W5°T % 'ST'^n^ ^ 1^^^ 

tW^7:?Tll 

: SR^cr aiSIRR % 1^ O^WpleRT ^Tf?3R -gfiT ^WW |3TT I 

: 1^rf^ wrf ^'^iid 

^TTH RT 3RraR^ clJcR iMir % '5171 '<rtfid 1^5^ W I '^^dl ^ 30°^o RR 5 RhI 
feFilfT W 3?^ I\wFj1cH'^ dl^'iR ^ chldlPt'llf ^ ^HltlRd ftidl W I 

3?cn?q mm - 3?Tr^ ^sw ferr w 1^Rwr PiHcid air- 

140 ITT. , NH 4 NO 3 : 1.5 ITT KH^PO^ : 0.28 ITT. MgSO^ : 0.25 HT. 

3TTp^l^., pH: 4.5 -5.0, ^29-30°%. 

4M)bH ' d Tn S OT : PlHifdid RTSTRf ^ ir#T W- 

SM - ^) : J<4cbly 40 ITT.; 10 ITT. cTSTT ^TTR 10 UtMo 

SMj - (STT^-^I^ ^) : 1^.30 ITT., MgSO4.7H2O;0.5 IH. 

KC1:0.5 ITT. NaNOj : 20 ITT; KH 2 PO 4 : 1.5 ITT 
FeS04 : 0.01 ITT. cTSJT ^ 20 ITT./^. 

SM 3 -■#CT 7.5 ITT. Jd1^<ld : 10 HT., NaCl ;_20ITT., ■jfte : 5 ITT., 

MgS04.7H2 : 0.005 IR. KH 2 PQ 4 : 0.006 HT. 

Fe(NH4)2(S04)3.6H2 0 : 0.016 HT. GUSO 4 . 5 H 2 O : 0.001 ITT 
CaSO4.2H2O:0.25 HT. cTSTT 20 HT./^. 

SM 4 - SM 3 + 10 ITT./^. 

SM 5 : lOITT., 10 ITT., 'NaCl cTSTT ^ 20 ITT./#. 

SMg -#TT : 7.5 ITT.^RtT^T 7.5 ITT. 10 ITT. TTSTT ^;JTR 20 ITT./#. 

SM 7 -lg#TT : 25 ITT., W : 10 ITT., NaGl 0.5 HT., 20 ITT./#. 

SMg : 140 ITT.; NH 4 NO 3 : 2.5 ITT. 

MgS04.7H20 ; 0.25 KT., KH 2 PO 4 : 1.0 ITT. W ^7rrr20 #/#: 



m Wl'befH ^SJT WtT '^TKOT ^ 
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tlgn ^ WT^f ^ T-80 ^ (0.1%)^ WRIT 

^ ^1# ^ RTSTR ■cf 1 X 10^ ■#Vf^ ^ cfT fw W I '^Hl^eld 

^ ^ (220 ^/fw) 30° tR 48 rI; clRT 1w 

Wl dcMiJdlTR ft 3% ^ ^ t ddim RTSIR t ^dl^'eld 1w W I cl^ft 30°t. Rt 
tldt t fRR^td felT W I 

Wf : ¥RJpf 3RcRiT ^ O.lNNaOH fRl 31^HTRR ftfiT t W tw W I 
3RRr RR 3TTi=rm itratTt^ w ^ SRRT ^ Rit RR 

phltdlRTRSl Wm t W itlRT W I fti|R3 3RRT ^ RfWRfT RRRRRT % 3TT£nR 

RT RRqfuRf -3^ Rf 1 3TRf^ ■?1R^ RR RIRR RTIRR t feR RRT I 

Rtr RRIRT - ■^TRT Wt t Rtr 3TRrR Rt ^ 3R^RR RJRT t) RTR #fRRftRteT 

RT RW Rlt Rf 1 

RftoTTR'clSnfRtxHT 

RtRt^R RTSZTR cfSTT TRk RTRRT RR fttRR fRl^RR -gRr Itf^RT 3RRr tl -dcMiRd RT 
^ RRTR R^ I, ^ RTRRT 1 RRT 2 t RT W 1 1 


Wlftl 

itf|Ri RIRR 'dRClRR RT RR TTRTR 


TTF^ 

*s 'v 

Rtt Rt ttto 
tRRl^tRTft 
.. RRtW 


31^ 

RR RRR 

M&i 

tnRo/iteRo 

% RRTRRR 

SMj 

42 

2.30 X 10 ’ 

114.00 

81.42 I 

SM, 

5 

5.26 X 10 ’ 

41.50 

29.64 

SM 3 

7 

5.79 X 10 ’^ 

109.80 

78.42 

ESH 

■■ 

5.26 X 10 ’^ 

82.00 

58.57 

QjH 

■■ 

3.59 X 10 ’ 

92.10 

65.78 


■■ 

5.26 X 10 ’ 

80.25 

57.32 

SM^ 

15 

5.29 X lo"^ 

90.88 

64.91 

SMg 

15 

2.99 X lo”^ 

4SJ6 

34.82 


arafll : 8 t^; RRITRR RTSRR 140; KH^PO^ ; 0.25 RT./cfteT 
MgSO^ : 0.25 aft NH^NOjRT.MrT 
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Tfto 


3=n^ 'otr;^ m -w) i ^K'ai ^ 'swr 


WtVft^o 

lTd|aFJ 311^ 

#3r ^ an^Rchl 

ftmo/ftcft'o 

“/o'^FRRl^ 

1 X lO'* 

■RTaiR ■£( ■^|d' Cf^ 


2x lO'^ 

1 1 ) > 

'STcTS 

■fen w 

1 X 10^ 

70.25 

50.17 

^ 31MR 1-2 Mo 

1 X 10^ 

96.50 

68.92 

^jfeRT ^ 3TRiR 0.5-1 IMo 

1 X 10^ 

115.40 

82.42 

m SlRiR 0.3-0.7 1Mo 

2x 10^ 

117.35 

83.82 

yfdchl W STRiR 0.3-0.7 fRirto 

4x 10^ 

103.80 

74.14 

• d'^Hdl <^Psi 

O 

X 

' < 

96.75 

69.10 



f:i^g^?R3rafar : 81^; ?>fo7n-./^H^N03l.5m./eft'.KH2PO^ 

: 0.25; MgSO^ : 0.25 3Tm/dld< 


^TIKPT ^ 3r^ - ■yi<5^<lq TfTSqTT ^f ■£f 6 WT? 1 1 31RTS cft^ 

TTTSqTT W ^5^ % 3Tra f^-f^ ^S^ff % '^TTST WTH' I 

^ iTTSpTf % Wtft ^ Pi Chid ^ did ^arR" (seed medium) <JcMKH ^arRi 

Wl mpft 1 % W ^ I % ^ ^ W SRerfilTjff W 
^ I, TRTm ^ I ^ sMj ^\m^ 1 7 1^ -cf arteriT ^ ^ 

f aftr Pifi<+i 3T^ ^ dMdlSr Tuar % ¥R5^ ^tcu % i srar TiraRf % 
^ fcRT %f|gF .3iT?r w I 

^ ^ 'svm : W^ 2 % ^ ^ ^jncTT I fe ^ TnapT ^ ^ 

’TrajTr ■gni ^digiPld f^ror 'Jiidi % cff 4 m 1< fgcPr (i - 2 x lo^ /Pr^) ^tcrr % 1 

V 

1 . dlMU, ■??). 13 ^. %, ■q;;^. qcTFjft, tt?T. %. ffSIT tf). Rearch 

■ and Industry, 1983, 28, 108. 
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T^cT. 

[51m -1^27, 2000] 


5 ^ 5 ^ ^ wnfs % fis 

1 fis fMIrg R+idl ^ 1 1 


Abstract 

Some relations of multivariable Hermite polynomial. By 
H. S. P. Shrivastava, Mathematics Department, Govt. Arts and Science 
P. G. College, Ratlam (M. R). 

Some relations of Hermite polynomial of several variables are 
established. Few particular cases are also discussed. 


1 . Mwici^n 

% Rl'4ra TT^ T3^ ^5TT 31^ ^ ^ ^ tJcbdHdl 

oTT^ % ^ MR'Mifqd 1 

m-^ -mm WW’ 



. n-2 


m-l 


/=! ■' Zii 


A 

« - 2 Z /•. 

J=i V 


m 

! Hr! 
7=1 


V. 


( 1 . 1 ) 
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TT?. TT^r. 


„ 1 : 0;. ..;0 
2x.] F ’ 

1 ' 0 : 0;. ..;0 


(-«; 2 ,. .., 2 ) 


m 


X ^ 


f-n 


“ 2 

> 

. 2 

5 

. 2 


4x 

ij 


■ 


^ J 



( 1 . 2 ) 


tn: f-wt ^ I d’m 

[4, eq. (4.1), p. 454] % fell 1 

m = 3 % ^ W itclT % I ^ WT 3Tflr^ 

^ dir WTT^ w feirr w 1 1 


H„{x, y, z) 


lh/2] 

z 


r = 0 


[n/ 2 -.'r] 

Z 


[n/l-r^s] 

z 


w = 0 


nl (2x)”-^''-^^-^“ (-1)" (-z)'' (-V)" 
(n - 2r - 2s - 2u)l /"I.^I.h!. 


(1.3) 


■q^^^^jRdr-dKHd RnfciR^d W7dTT#TT : 

21 « F^(x, y, z), t’ 


exp 


2xt - (z + y + l)r" 


= z — 


17 = 0 


n ! 


(1.4) 


5<Hl$id|dddddndri^d'FrRdd?trrT% : 


exp 


2xt - ( X + X +. . 

.+ X +X +lV^ 

m m-\ 

— 1 

m 


°° I, . . . , X ) / 


n l 


(1;5) 


dgqd II? Id HldR^d ^ I 

[1, eq. (1), (2), p. 187] 


S 


^"^^’ (-1)%! (2x)”-^^ 


.to «!(«-2r)! 


( 1 . 6 ) 
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2. wr 


exp 


2xt - t 


<. H ix)t 


= I - 


«=o 


n ! 


w 313^ t FT tF=TicT%cf pj TT^gf ^ ^ :- 


(1.7) 


H ax, y, Z) = E i2x(k - iy)^H (x,y, z) 

*=o \ J " 


( 2 . 1 ) 


77 , X , ...,x 

nil m 


" 

E 

it =0 V. 




( 2 . 2 ) 


[«/21 « ! (;; (1 - X)) 7/ (x , , 2 ) 


(2.3) 


Hfx Xx X ^J"^^n\ix2(l-X))’‘H„_2k(x^,...,xJ 

•“n 1 '^1 > ^ -^2 > -^3 > • • • ’ j 2 j 
^ ■' k=o 


k\ (n - 2 k) \ 


(2.4) 


■ K 2 ] « ! (z (1 - X)) H (x, y, z) 

H(x,y,Xz) = y — 

” t. k\ (n - 2k)\ 


(2.5) 


rr f . \ ' (^jn ^n-2k (^1 = • ■ • >^m) 

77„(xi, .... X^_ 1 , Xx,„ =E 

^ '' k=0 


k \ (n -2k)\ 


( 2 . 6 ) 


H„(Xx,}iy,vz) 

n wanlH ix,y,z)H {(X- l)x, (n - 1);^, (v - 1) z } 

7 ?. 
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JiflellWe) 




. ln/i]n\H , (x ,...x)H (iX -l)x ,...,a -1 X )) 

^ — 1^ 1 m r 1 1 171 “* 1 771 

''hh r\s\(n-r-2s)\ 


( 2 . 8 ) 


( 2 . 1 ) ^ 

expj^2Xx^ - (z + >> + 1)^^ j = exp^lic/ - (z + y + 1) / ^ j exp [2 (X, - l)x/]. 

* /I 

'jHcb-'+xrl'l (1.4)13^ exp (x) = ^ : 


:^ H „( Xx , y , z ) t ’' - H „ ix , y , z ) i 2 xtiX - \) h ”^’^) 

L „ j -LL 


n^O 


n =0 k -0 


n\ k\ 


- <c H (x, z)(2x/(X - 1)*/”) 

__ 72 •“ /C 

~hh , in-kV.k\ 

3TtT% f % ^ gem (2.1)Wr !§t^% I (2.2)% 

(2.6) 1^ ft 4 I ^ 1 

(2.7) ^ 

exp|^2Xxr - (yz + pj + 1)/^ j = expj^2xf _ (z + ;; + 1) ^ 2 j- 

X exp 2(X - l)xr - {(v - i)z +(p - \)y + 1) f^Jexp(/^) 

'fl'ich-thcn ^ (1.4) 13% ^ exp (x) = j; ^ m ’ST#! ^ ^ ^ ^ 

11=0 * 

“ H„(Xx, iiy, vz)t” 


n=0 


. n ! 


= E E I 

«=0 r =0 5=0 


y, z)H ((X - l)x,zy(p-l), (v - \)z)t 


n+r+2s 


n\ r ! 5 ! 
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= f y y ^n-r-2s(.^>y> ^) ((^ -l)x,z(ii- 1), (v 1) 2) 

hioh (n -r - 2s)l rl si 

^ 3Tti: %t"% iiuijbh]' ^ ^ m ^t%cT ^ (2.7) WT^Il ^ 

WT ^ (2.8) %5 %TT ^ % 1 

3. ^[5TT^ 

(i) ^ (2.1 ) ■^ (2.4) 11^ (2.7) W (2.8) ^ z = 0 ^ ^ ^ 

% ^ 'STTH 

H (x,y,0) = H (x,y) (3) 

n n 

(ii) ^(2.1)^f y=z=0'^ st^rll^d W PlHi^Rad 

^ ^ Wff% Hn (x, 0, 0) = Hn (x), [3], 




{2x(X - l)rH^_^(x). 


(3.1) 


fj'dijRn-WR 

#1^^. 3Tq^3n'JTR 

•^itsr 'qrfr^kqfT % wr if Mt^r wram w ^ 1 1 


1. f. : Special Functions, The MacMillan & Co. N.Y (1967). 

2. ■^krora', TT^'. T3^. Tt. : Int. Trans, and Spec. Funct. 2000, 10(1), 61-70. 

3. aff^TRig-, TJW. -q^. tfl-.: J. Indian Acad. Math. (■^) 

4. ?<lc(i«ci, TJg'. TTiT. ^gj , q;^. q^cT. : A Treatise on Generating Functions, John Wiley 

& Sons, NY (1984). 

5. -sikT^, q;^. q??., JHT, %. crtur %IcT, q^r. qf. : The H-function of one and two 

Variables with Applications, South Asian Publ New Delhi, (1982). 
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ti!l^ *ilui 

^ftciraR Tj?i %nR ■’H WR, lenBrai^ 

[W-^ 25, 2000] 


^sif W ^ ^ ■JTTt «n53it % glPl4)Kch ^ 

^?T % %5pTJr*T 3TIT % HS£f 3P?fRT ISi^Tr ^ STSWR' 

fsFm W I W ^fsft ^ ^3^ ’TOHf % wr ^ 

W 3fk 45 ^ 5(|4]RW W 1«R^ W I 

3TSm % ^ W W 3?%^ ^ 

if wrar W "^sff ^ '>T5?t^ ^ ^ if %5firw w 

1^ ^ ■m«T-'?n2T ^ tR ^ Tj5g^ ^ OTjf arflra l^rat I 

^ ^,.31%^ %sfwr '51^ ^ TTr^ w ■^sft % ^ (wt TFrfIcr) 
3ffT ^ if %iPm ^ 3Tflrgi tHf ^i %ifiRR 13^5 
^ m wsr-msr OTR ^ ^ %5fwT ^ w. ^qf i 

Abstract 

Interaction between cadmium and zinc. By S. G. Misra and 
Dinesh Mani, Sheila Dhar Institute of Soil Science, University of 
Allahabad; Allahabad. 

In order to mitigate the possible adverse effect of heavy metals 
on soils and plants, interaction between cadmium and zinc was studied. 
Two vegetable crops, spinach and fenugreek, were grown as test crops. 
Total biomass was determined after 45 days of sowing. It was observed 
that cadmimn alone reduced th^e yield of both the crops but when used 
with zinc, it enhanced the yield of both the crops. The concentration 
of cadmium in shoots and roots of spinach arid fenugreek crops was 
more in Cd-treated pots than is in Cd x Zh treated pots. 
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TTfnr 

WT % ■ 3 ^ ^ ^ #■ fn# w ^ IwT ^ TfT I afti f?T 

-cf 'JTRt sn^i^ wr t ^ ^ ^ if I i T^sff % 3tf?FT, 

cTSfr ;3:q^ m '»TRt sn^arf w - %ifwr, ^ ^ irfww 'ST'^n^ tts^ 

I 1 4sif % Ts\^ ’w^, 1^ ^ t ^ sn^aft % wr ^ ^gii% ^ 
Sfe ?t 1 ^ 1 1 ^^^ ^sff w ^ % awtwr ^ ^ tt^ 3 ^ 

^i^TcTtn m fTT 'ST'qw TTfOT 1 '^THt STFra" Tf cTsrr ci^ % wsr 

yfct^sfr (Antagonistic) '^sn' qlMcilfl (Synergistic) lFh<tlt( obtcil ST'^Tl' 

1^ if ^ ^ ^ |3TT 1 WcTS W^ ft|t if W fe; % W 

3Rit^ ^ 3TSTIR TTril^ ^Rt|4l ' m ^3TFi% % ^ 

feni 


yylJiiw* 

^Hciisn: ■'jsjr ■h^m % siNlRieb tRrtf ^ tiiff ^ yqiq ■ff wfetn: qR??^ 

^ 3^ % %TT firaTi ft# % wff if ftgr Trq;i ft# % tt# 

<mwRicb lOTsnf ^ wr t J 

*iFd=nl (^) 34.8% 

SRm ftiftw §rR^ 19.8 C mol (P'^) kg'* 

4ii<^fHcR 0.52 % 

^.Zf.tjt.TT. ft^fj#iftT ^sftRITT 0.30 ft.ft.TT^. 

ft". TT^. 7.5 

Wllcwt ft^ ^ ^ 

sTc^ nnRt if 5 ftwftrFr ft# ^ afk ^ ftraR '^c^bd % w if 0, lo, 

20 ^STT 30 ft.ft.Txtr. ^ # IWTT Wl %sft4H ^ %g fttm 

% if 0, 10, 20, ^2TT 40 #. ft. in?. ^ ^ # '5MT 'W I IFT^ ^qP#f if NPK ^ 
TTM^ 50-50-50 fti. UT./f . #W, ftPT^ T=^ SffqR #€2:91 % WT 

if Ifftr %'5Rr#^i24i%'^'#3T^ ^ ^rf i 5 - 6 % 3Ptiw yr 
ftrarf ^Trfi 45 

ft# % ^ (qft# #|?r) ^ ^ ^ ft^EFT (750 ml. cone. HNO , 

^50jnl cone. H^SO^ W 300 ml. HCIO^ # tnftr^ ft# ^ tniw If 

%5fWT #f HI'ftdl tjaftet5 o# Tf|| 



283 


afk faR^rr ^ arm? 

1 


Ir^fire p R X 1^ gji tn^ g?t ag^r (^ tRffsf) 

gsjT g if l5sfwT ^ -hr^ w 




rs* rv 


^ <?L 

_Cl - ti- ll 

chi 



3Mg 

ch^H^H ^ ^Kdl (MT.^ T^.) j 

(gt.gfg^.) 


(Tt.gfgg-.) 

jTFT/gggg 

dgi frot ■gfsg'i 

g^ 

0 

iggiggfe 

0 

600 

0.22 

0.36 



10 

800 

0.32 

4.00 



20 

900 

0.28 

0.20 



30 

850 

0.30 

0.25 

10 

fS|ch 

0 

500 

4.00 

5.60 



10 

600 

1.80 

4.90 



20 

800 

0.70 

1.20 



30 

700 

0.60 

1.10 

20 

f^ch ’HcAxI 

0 

200 

6.10 

10.40 



10 

1 

750 

7.20 

9.20 



20 

800 

3.80 

3.60 



30 

700 

4.20 

4.70 

40 

1 ^ ■Hcibd 

0 

100 

9.00 

18.20 



10 

900 

8.20 

16.40 



20 

600 

4.20 

7.60 



30 

500 

5.00 

5.20 


gfwtr ^Tsrr ■fe^rRT 


%sfwT g'siT Twraft % wr % afk ^sff % aniifHW t 

mRuiih ¥(1011 1 crgr wftt 2 if 1^ ^nr 1 1 %5iwr ^ ^ngr % ittst 
# ff ^ 3 qaf sT'^nfer |f i g^ 20 gf. tt^. g^ ^ngr % wr tn: gMgr ggr 
^sft #if gft ^qgr ^ ^^rgffligj ^ |f i 

^stiraR gir w^oT 

%5Rm g^ gigr % ggr %sff % g^ (gf%^ gf|g) if %5fgg^ 

% W5PT if Igiirf ^ I % ^5^ if lisfwT gRf atfggR ^qrar fgft %5fggH 

g^ atfljg? gqgrsmr % gggg 1 1 gg ^ i^ % ¥rg fg^gr w 

^ gfgf if %gfwT git '■HKdi if gwt grf gf 1 g? ggft ^ 20 gt. gt. gg. grar 
% ■er gr fFgrt ggg ^ gf 1 (fe i) 
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■CTRoft 2 

X ^ 1^ ^ M ^ (^ cTOT ^ ^ ^ ■cf 





fen 

(cft-^tlTR.) 

3^^ 

^ ■HI'SSl 

T (qt.irtTT^.) 

0 


0 

10 

450 

750 

0.14 

0.16 

1.50 

1.50 



20 

850 

0.18 

0.66 

' 


30 

500 

0.60 

0.68 

10 

^<Ayi 

0 

10 

500 

550 

2.80 

0.90 

7.10 

2.60 

1 


20 

750 

1.40 

1.80 

1 


30, 

600 

1.60 

1.90 

20 

13r^ TTcfe 

0 

10 

200 

600 

6.30 

3.80 

10.20 

7.60 

1 


20 

750 

1.80 

2.80 

' 


30 

600 

1.90 

2.90 

40 

13^7 «<Axi 

0 

10 

20 

30 

200 

250 

600 

400 

9.60 

9.50 

4.60 

5.20 

24.20 

16.00 

6.00 

6.60 


10 



Soil treatment CadmiumCmg/kg ) 
1 ^ 1 


0 
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f=i5iN ^ % It ^i3?Fefpr ^ ^ ^ <3ppr ^ 

^ -I ^ ^ ^ ^ 1 5i#F t ^ mil ^i5t ^ I 

^ M giT ^ ^ It ^ Mt w ^ %f^ 3i5?wR 

^ It^ 

^ ^ipift ^ fM w ^ ijs % 3itT It 3T5Rf ^ fM 

<sn^ riril^ w ^ ^ ’iT9'^ ^ fM ftts ^ 

It^ ^^Tflqi 

^ifM ^ ^ M % <313^ ^RT ’ft ^ wsr 1 1 ^ 

''M 5ri% 3^^ ’i? ^ fl^N ^ '7i<^«h =lt ^ ItTF I 

^ ^ ^rmiFicRT 3^ ^ c^r ^^^m It ta 

^ K4FeCN6 TOT aP^ 1 ^TT HT^ 'FC TIH ^ cfTF It 5Rk 
It wm ll 

wit iM I wrt I f^ ^ w^r w I It ^ 

^ ^iT3f^ ^ ItfITl 

51^ ^ % W«T fM I #T ^tM I If^ ^§T (Summary) It WIT 

wfl3 I I w w wj^i w^ Fre Iw ^nfH t^§tt IMflt 

(Abstract) I ^ mm # W ^ I 

TfW^TTrl R(5< cjil^ will !■ flR^ Itl chHM ^ Wl 'STtI ^OtH' I 'TT 
^ <3{^ It^ % fM 11 ^ntll I t^ TOR m t^ siw I, ^ 

3^ TOTR % ftWT It^ '3T[| wfll 1 ^It I It wffe: I cpm 

ciRIW W TOTT I, m TOTT ^TOT cfit ^ llTTl ^ 

^ oeii't ftr^clt % fr?T It w ^^b^l I 

If fl^?T (Reference) ^iTI % TOT I wlfl 1 wltn^l % WT, wt^ 
W IflW WT, fiR fiR WT (Volume)#!: TOT I 3® Iw I ^ 51WT I 

Too Too TT«TT ’^rR, ^o, 3nf2 f^f^o ^o, 1928, 15U, 80 

TTll^fj It 50 3H^slR (ftfTFS) qJFit '¥^ 3^ fH Wl RT TOR^T It I 

^ “TOTOT, flWT 'Tft^ ^T3TOTR ^l|cR, flWT ^1^, ^WT^ wt, 

3vn?lTO-2”3^ ^ '3TTI WltH i TOte # TOTfl WT ^rIt T^RT fM 
W^l 
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